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An image reading apparatus includes at least two laser stimulating ray sources for 
emitting laser beams having different wavelengths, a laser beam scanner for scanning 
an image carrier carrying an image with the laser beam emitted from a selected one of 
the laser stimulating ray sources and a light detector for photoelectrically detecting 
light released from the image carrier, the laser beam scanner being provided with a 
laser beam transmission portion for transmitting the laser beam therethrough. The 
image reading apparatus further includes a mirror for reflecting light released from the 
image carrier to lead it to the light detector. According to the thus constituted image 
reading apparatus, it is possible to be used for a radiation diagnosis system, an 
autoradiographic system, an electron microscope detecting system and a radiation 
diffraction image detecting system using a stimulable phosphor and a fluorescence 
detecting system and accurately reading an image with a simple structure. 
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* NOTICES * 

Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At least two laser excitation light sources which emit the laser beam from which wavelength differs A 
laser beam scanning means to scan the picture support which supported the picture by the laser beam emitted from 
the aforementioned laser excitation light source A photodetection means to detect in photoelectricity the light 
emitted from the aforementioned picture support It is the picture reader equipped with the above, and the 
aforementioned laser beam scanning means is characterized by having had the laser beam transparency section 
which penetrates the aforementioned laser beam, having reflected the light emitted from the aforementioned picture 
support, and having the mirror means led to the aforementioned photodetection means. 

[Claim 2] The picture reader according to claim 1 with which the aforementioned laser beam transparency section of 
the aforementioned mirror means is characterized by being formed with the hole. 

[Claim 3] The picture reader according to claim 1 characterized by being formed when the aforementioned laser 
beam transparency section of the aforementioned mirror means gives coating which can penetrate excitation light to 
the aforementioned mirror. 

[Claim 4] the above — a picture reader given in the claim 1 characterized by including the 1st laser excitation light 
source to which the two laser excitation light sources emit a laser beam (633nm or 635nm) even if few, and the 2nd 
laser excitation light source which emits 470 or a 480nm laser beam, or any 1 term of 3 

[Claim 5] The support with which the picture support scanned by the laser beam emitted from the laser excitation 
light source of the above 1st supported the picture of a fluorescent substance, Or it is constituted by the 
accumulative fluorescent substance sheet containing the accelerated-phosphorescence nature fluorescent substance 
which recorded the picture chosen from the group which consists of a photographic subject's radiation picture, 
autoradiography picture, radiation diffraction picture, and electron microscope picture. The picture reader according 
to claim 4 characterized by what the picture support scanned by the laser beam emitted from the laser excitation 
light source of the above 2nd was constituted for by the support which supported the picture of a fluorescent 
substance. 

[Claim 6] Furthermore, a picture reader given in the claim 1 characterized by having the 3rd laser excitation light 
source which emits 530 or a 540nm laser beam, or any 1 term of 5. 

[Claim 7] The picture reader according to claim 6 characterized by what the picture support scanned by the laser 
beam emitted from the laser excitation light source of the above 3rd was constituted for by the support which 
supported the picture of a fluorescent substance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the picture reader which it can have two or 
more excitation light sources which emit the excitation light from which wavelength differs in a detail, and it is an 
usable picture reader, is easy structure, is highly sensitive for the radiodiagnosis system using the accumulative 
fluorescent substance sheet, an autoradiography system, the detection system by the electron microscope, and a 
radiation diffraction picture detection-system row to a fluorescence detection system, and can read a picture further 
about a picture reader. 
[0002] 

[Description of the Prior Art] If radiation is irradiated, will absorb and accumulate and record the energy of 
radiation, and after that, if it excites using the electromagnetic wave of a specific wavelength region The 
accelerated-phosphorescence nature fluorescent substance which has the property which emits the accelerated- 
phosphorescence light of the quantity of light according to the amount of the energy of the irradiated radiation It 
uses as a detection material of radiation, and the energy of the radiation which penetrated the photographic subject is 
accumulated and recorded on the accelerated-phosphorescence nature fluorescent substance contained in the 
accelerated-phosphorescence nature fluorescent substance layer formed in the accumulative fluorescent substance 
sheet, after an appropriate time by the electromagnetic wave Scan an accelerated-phosphorescence nature 
fluorescent substance layer, excite an accelerated-phosphorescence nature fluorescent substance, and the 
accelerated-phosphorescence light emitted from the accelerated-phosphorescence nature fluorescent substance is 
detected in photoelectricity. A digital image signal is generated and an image processing is performed, on record 
material, such as display meanses, such as CRT, or a photographic film the radiodiagnosis system constituted so that 
a radiation picture might be generated is known (for example, JP,55-12429,A, a 55-1 16340 official report, a 55- 
163472 official report, a 56-11395 official report, a 56-104645 official report, etc. --) . Moreover, the matter which 
gave the radioactive indicator, using the same accelerated-phosphorescence nature fluorescent substance as a 
detection material of radiation By making the organism or some organizations of the organism into a sample, and 
piling up this sample the accumulative fluorescent substance sheet with which the accelerated-phosphorescence 
nature fluorescent substance layer was formed, and fixed time, after medicating an organism The energy of radiation 
is accumulated and recorded on the accelerated-phosphorescence nature fluorescent substance contained in an 
accelerated-phosphorescence nature fluorescent substance layer, after an appropriate time by the electromagnetic 
wave Scan an accelerated-phosphorescence nature fluorescent substance layer, excite an accelerated- 
phosphorescence nature fluorescent substance, and the accelerated-phosphorescence light emitted from the 
accelerated-phosphorescence nature fluorescent substance is detected in photoelectricity. A digital image signal is 
generated and an image processing is performed, on display meanses, such as CRT, or record material, such as a 
photographic film The autoradiography system constituted so that a picture might be generated is known (for 
example, JP,1-60784,B, JP,1-60782,B, JP,4-3952,B, etc.). 

[0003] Furthermore, if an electron ray or radiation is irradiated, the energy of an electron ray or radiation will be 
absorbed. If it accumulates and records and excites after that using the electromagnetic wave of a specific 
wavelength region The accelerated-phosphorescence nature fluorescent substance which has the property which 
emits the accelerated-phosphorescence light of the quantity of light according to the amount of the energy of the 
irradiated electron ray or radiation Use as a detection material of an electron ray or radiation, irradiate an electron 
ray at a metal or a nonmetallic sample, and a diffraction figure or a transmission image of a sample etc. is detected. 
Perform elemental analysis, composition analysis of a sample, structural analysis of a sample, etc., or an electron ray 
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; is irradiated in an organism organization. Irradiate at a sample the detection system by the electron microscope 
which detects the picture of an organism organization, and radiation, and the obtained radiation diffraction figure is 
detected. The radiation diffraction picture detection system which performs structural analysis of a sample etc. is 
known (for example, JP,61-51738,A, JP,61-93538,A, JP,59--15843,A, etc.). By performing an image processing to 
the image data from which chemical preparation called a development is not only unnecessary, but was obtained 
unlike the case where a photographic film is used, like a request, the system which uses these accumulative 
fluorescent substance sheets as a detection material of a picture reproduces a picture, or has the advantage that the 
fixed quantity analysis by the computer is attained. 

[0004] On the other hand, fluorescence detection which replaced with the radioactive marker in an autoradiography 
system, and used the fluorochrome as a marker (fluorescence) The system is known. According to this system, by 
[ of a fluorescence picture ] reading A gene sequence, Separation of the path of the metabolism of the medication 
matter in gene expression level and the mouse for an experiment, absorption, and excretion, a state, and protein, 
identification, Evaluation of molecular weight and a property etc. can be performed, or for example After adding a 
fluorochrome into the solution containing two or more DNA fragments which should carry out electrophoresis, 
electrophoresis of two or more DNA fragments is carried out on a gel base material. Or electrophoresis of two or 
more DNA fragments is carried out on the gel base material which made the fluorochrome contain. After carrying 
out electrophoresis of two or more DNA fragments on a gel base material, a gel base material is dipped in the 
solution containing the fluorochrome, and the indicator of the DNA fragment by which electrophoresis was carried 
out is carried out. or by excitation light A picture is generated by exciting a fluorochrome and detecting the 
produced fluorescence, detect a distribution or DNA on a gel base material Or after carrying out electrophoresis of 
two or more DNA fragments on a gel base material, it is denaturation (denaturation) about DNA. It carries out. 
subsequently By the Southern-blotting method, on imprint base materials, such as a nitrocellulose Imprint some 
denatured DNA fragments [ at least ], and the probe and denatured DNA fragment which carried out the indicator of 
DNA, the camplementary DNA, or RNA made into the purpose, and prepared it by the fluorochrome are made to 
hybridize. By carrying out the indicator only of probe DNA, or Probe RNA and a camplementary-DNA fragment 
alternatively, exciting a fluorochrome and detecting the produced fluorescence by excitation light, a picture can be 
generated and a distribution can be detected for DNA made into the purpose on an imprint base material. 
Furthermore, DNA and the camplementary-DNA probe containing the gene made into the purpose which carried out 
the indicator by the marker are prepared. It is made to hybridize with DNA on an imprint base material, after 
combining an enzyme with the camplementary DNA in which the indicator was carried out by the marker, a 
fluorescence substrate is made to contact, and a fluorescence substrate is changed to the fluorescent substance which 
emits fluorescence, by excitation light By exciting the generated fluorescent substance and detecting the produced 
fluorescence, a picture can be generated and the distribution of DNA made into the purpose on an imprint base 
material can also be detected. This fluorescence detection system has simply the advantage that a gene sequence etc. 
is detectable, without using the radioactive substance. 

[0005] The radiodiagnosis system using the accumulative fluorescent substance sheet mentioned above as a 
detection material of a picture, An autoradiography system, the detection system by the electron microscope and a 
radiation diffraction picture detection system, and a fluorescence detection system All scan picture support, such as 
an accumulative fluorescent substance sheet which supported the picture, and a gel base material or an imprint base 
material, by excitation light, and the light which picture support emitted is detected in photoelectricity. Since it is 
what generates a picture and performs diagnosis, detection, etc., it is convenient that the picture reader is constituted 
so that it can be used for any [ these ] system, and it is desirable. 
[0006] 

[Problem(s) to be Solved by the Invention] Then, it has the solid-state-laser excitation light source which emits the 
635nm laser beam which can excite the accelerated-phosphorescence nature fluorescent substance of a BaFX (X is 
halogen) system, and it is usable to an autoradiography system, and has Light Emitting Diode which emits light with 
a wavelength of 450nm which can excite the fluorescent substance used for a fluorescence detection system, and the 
usable picture reader is proposed by the fluorescence detection system. The optical head which built in the solid- 
state-laser excitation light source and Light Emitting Diode is moved in main scanning direction and the direction of 
vertical scanning, and the front face of picture support, such as an accumulative fluorescent substance sheet, and a 
gel base material, an imprint base material, is scanned with excitation light, and produced accelerated- 
phosphorescence **** or the fluorescence is led to a light sensitive cell, and it is made to detect it in photoelectricity 
in this picture reader using the optical fiber fixed to the optical head. However, in order that it might make excitation 
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luminous intensity high since an optical head is moved in main scanning direction and the direction of vertical 
scanning at high speed, and it might raise detection sensitivity, even if it was going to replace it with Light Emitting 
Diode and the laser excitation light source tended to be used for it as the excitation light source, it had the problem 
that it was very difficult to carry the laser excitation light source in an optical head, and it could not raise sensitivity 
of a picture reader. 

[0007] Moreover, a U.S. Pat. No. 5,459,325 specification The dichroic mirror which reflects the excitation light 
emitted from the excitation light source is formed, excitation light is reflected with this dichroic mirror, and it leads 
to the optical head equipped with the mirror and the convex lens, by the mirror While reflecting excitation light 
towards the front face of picture support, such as a gel base material which supported the fluorescence picture, and 
an imprint base material, and completing excitation light as the front face of picture support with a convex lens By 
moving an optical head in main scanning direction and the direction of vertical scanning All the front faces of 
picture support are scanned by excitation light, and after making into an parallel light the fluorescence emitted from 
picture support with the convex lens of an optical head, it is made to reflect by the mirror and leads to a light 
sensitive cell through a dichroic mirror, and the picture reader detected in photoelectricity is indicated. In this 
equipment, since picture support is scanned with excitation light by moving the optical head equipped with the 
mirror and the convex lens, it is possible to use the laser excitation light source, however, in such a picture reader, in 
exciting with two or more excitation light using the two or more excitation light sources Although it is necessary to 
have the property which penetrates all the fluorescence that a dichroic mirror reflects each excitation light, and a 
fluorochrome is excited by which excitation light, and is emitted Since there may be the wavelength region and 
heavy bird clapper of excitation light of others [ region / wavelength / of fluorescence ] which were excited by a 
certain excitation light and emitted, Form a number equal to the number of the excitation light sources of dichroic 
mirrors after all, and it responds to the excitation light source. A corresponding dichroic mirror is located in the 
optical path of excitation light. Inside **, [ only reading a picture and ] Therefore, while the driving means for 
locating a corresponding dichroic mirror in the optical path of excitation light according to the excitation light 
source were needed and structure was complicated, there was a problem that the picture reader itself was enlarged. 
[0008] Therefore, this invention is equipped with two or more excitation light sources which emit the excitation 
light from which wavelength differs, and it is a picture reader usable to a fluorescence detection system, is easy 
structure, is highly sensitive for the radiodiagnosis system using the accumulative fluorescent substance sheet, an 
autoradiography system, the detection system by the electron microscope, and a radiation diffraction picture 
detection-system row, and it aims at offering the picture reader which can read a picture. 
[0009] 

[Means for Solving the Problem] The purpose which this invention requires by the laser beam emitted from at least 
two laser excitation light sources which emit the laser beam from which wavelength differs, and the aforementioned 
laser excitation light source In the picture reader equipped with a laser beam scanning means to scan the picture 
support which supported the picture, and a photodetection means to detect in photoelectricity the light emitted from 
the aforementioned picture support The aforementioned laser beam scanning means is equipped with the laser beam 
transparency section which penetrates the aforementioned laser beam, reflects the light emitted from the 
aforementioned picture support, and is attained by the picture reader equipped with the mirror means led to the 
aforementioned photodetection means. By the laser beam emitted from at least two laser excitation light sources 
which emit the laser beam from which wavelength differs A laser beam scanning means to scan the picture support 
which supported the picture is equipped with the laser beam transparency section which penetrates a laser beam, and 
the light emitted from picture support is reflected. Since it has the mirror means led to a photodetection means, pass 
the laser beam transparency section formed in the mirror means of a laser beam scanning means in the laser beam, 
and picture support is scanned by the laser beam. The light emitted from picture support by the ability exciting as a 
result of excitation by another side and the laser beam Since it is led to the photodetection means reflected by the 
mirror means and is detected in photoelectricity The laser excitation light source used in order to read a picture in 
the radiation diagnostic system and autoradiography system using the accumulative fluorescent substance sheet, the 
detection system by the electron microscope, and a radiation diffraction picture detection system, By using the laser 
excitation light source used in order to read a picture in a fluorescence detection system, with easy structure It is 
highly sensitive and it becomes possible to read the picture in a fluorescence detection system in the radiation 
diagnostic system and autoradiography system using the accumulative fluorescent substance sheet, the detection 
system by the electron microscope, and a radiation diffraction picture detection-system row. 
[0010] In the desirable embodiment of this invention, the aforementioned laser beam transparency section of the 
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. aforementioned mirror means is formed with the hole. In other desirable embodiments of this invention, the 
aforementioned laser beam transparency section of the aforementioned mirror means is formed by giving coating 
which can penetrate excitation light to the aforementioned mirror, the still more desirable operative condition of this 
invention - like - setting « the above — the 1st laser excitation light source to which the two laser excitation light 
sources emit a laser beam (633nm or 635nm) even if few, and the 2nd laser excitation light source which emits 470 
or a 480nm laser beam are included According to the still more desirable embodiment of this invention, a picture 
reader Since it has the 2nd laser excitation light source which emits wavelength (the 1st laser excitation light source 
which emits wavelength (633nm or 635nm) of a laser beam and 470, or 480nm) of a laser beam The 1st laser 
excitation light source is used. An indicator is carried out to the accelerated-phosphorescence nature fluorescent 
substance of the BaFX (X is halogen) system contained in the accelerated-phosphorescence nature fluorescent 
substance layer formed in the accumulative fluorescent substance sheet with the fluorescent substance which can be 
excited by wavelength (633nm or 635nm) of the laser beam in the radiation picture and electron ray picture row by 
which accumulation record was carried out. The picture of the sample recorded on picture support can be read, an 
indicator is carried out with the fluorescent substance designed by the 2nd laser excitation light source so that it 
could excite by the argon laser, and it becomes possible to read the picture of the sample recorded on picture 
support. And in order that the 2nd laser excitation light source may emit wavelength (470 or 480nm) of a laser 
beam, From the fluorescence which has long wave length rather than 488nm emitted from the fluorescent substance, 
with a filter, excitation light can be cut easily and only fluorescence can be detected, further As the 2nd excitation 
light source, since laser is used, by strong high excitation light, a fluorescent substance can be excited, and the 
fluorescence of the quantity of light big enough can be generated, therefore it is highly sensitive, and it becomes 
possible to read a picture. 

[0011] The support with which the picture support scanned in the still more desirable embodiment of this invention 
by the laser beam emitted from the laser excitation light source of the above 1st supported the picture of a 
fluorescent substance, Or it is constituted by the accumulative fluorescent substance sheet containing the 
accelerated-phosphorescence nature fluorescent substance which recorded the picture chosen from the group which 
consists of a photographic subject's radiation picture, autoradiography picture, radiation diffraction picture, and 
electron microscope picture. The picture support scanned by the laser beam emitted from the laser excitation light 
source of the above 2nd is constituted by the support which supported the picture of a fluorescent substance. In the 
still more desirable embodiment of this invention, the picture reader is further equipped with the 3rd laser excitation 
light source which emits a laser beam (530nm or 540nm). In the still more desirable embodiment of this invention, 
the picture support scanned by the laser beam emitted from the laser excitation light source of the above 3rd is 
constituted by the support which supported the picture of a fluorescent substance. According to the still more 
desirable embodiment of this invention, using the fluorescent substance which can further be excited by wavelength 
(530 or 540nm) of the laser beam, the indicator of the sample can be carried out and it becomes possible to raise the 
usefulness of a fluorescence detection system. 

[0012] When supporting the picture of the sample in which the indicator was carried out to supporting the picture of 
a fluorescent substance by the fluorochrome in this invention, after combining an enzyme with the sample by which 
the indicator was carried out, an enzyme is contacted to a fluorescence substrate, a fluorescence substrate is changed 
to the fluorescent substance which emits fluorescence, and the case where the picture of the obtained fluorescent 
substance is being supported is included. In this invention, the fluorochrome which can be used in order to make the 
picture of the sample by which the indicator was carried out to picture support support, to excite by wavelength 
(470nm or 480nm) of the laser beam and to read a picture will not be especially limited, if it is the fluorochrome 
which can be excited with wavelength (470 or 480nm) of laser. As a fluorochrome which can be excited with 
wavelength (470 or 480nm) of laser For example, Fluorescein (C. I.No.45350), Structure expression (1) Fluorescein- 
X shown and structure expression (2) It is shown. YOYO-1, Structure expression (3) It is shown. TOTO-1 and 
structure expression (4) It is shown. YO-PRO -1, Structure expression (5) Cy-3 (registered trademark) and the 
structure expression (6) which are shown Nile Red shown, Structure expression (7) BCECF shown and Rhodamine 
6G (C. I.No.45160), Acridine Orange (C. I.No.46005), SYBR Green (C2H60S) and Quantum Red, R- 
Phycoerythrin, Red 613, and Red 670, Fluor X and Fluorescein Indicator friend DAITO and FAM, AttoPhos, 
Bodipy phosphatidylcholine, SNAFL, Calcium Green, Fura Red, Fluo 3, AllPro, and NBD phosphoethanolamine 
etc. ~ it can be used preferably Moreover, in this invention, the fluorochrome which can be used in order to make 
the picture of the sample by which the indicator was carried out to picture support support, to excite by wavelength 
(633nm or 635nm) of the laser beam and to read a picture will not be especially limited, if it is the fluorochrome 
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which can be excited with wavelength (633nm or 635nm) of laser. As a fluorochrome which can be excited with 
wavelength (633nm or 635nm) of laser, it is a formula (8), for example. It is shown. Cy-5 (registered trademark), 
Allphycocyanin, etc. can use it preferably. Furthermore, in this invention, the fluorochrome which can be used in 
order to make the picture of the sample by which the indicator was carried out to picture support support, to excite 
by wavelength (530nm or 540nm) of the laser beam and to read a picture will not be especially limited, if it is the 
fluorochrome which can be excited with wavelength (530 or 540nm) of laser. As a fluorochrome which can be 
excited with wavelength (530 or 540nm) of laser For example, structure expression (5) It is shown. Cy-3 (registered 
trademark) and Rhodamine 6G (C. I.No.45160), Rhodamine B (C. I.No.45170) and structure expression (9) It is 
shown. Ethidium Bromide, It is shown by Texas Red shown with a structure expression (10), and the structure 
expression (11). Propidium Iodide, It is shown by the structure expression (12). POPO-3, Red613, and Red 670, 
Carboxyrhodamine (R6G) and R-Phycoerythrin, Quantum Red, JOE, HEX, Ethidium homodimer, and Lissamine 
rhodamine B peptide etc. - it can be used preferably 
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As an accelerated-phosphorescence nature fluorescent substance which can be used in this invention in order to 
support a photographic subject's radiation picture, autoradiography picture, radiation diffraction picture, or electron 
microscope picture Although energy of the radiation which can accumulate the energy of radiation or an electron 
ray, and it is excited by the electromagnetic wave and accumulated, or an electron ray is not limited especially just 
possible [ discharge in the form of light ], what can be excited by the light of a visible light wave length region is 
desirable. Specifically, it is alkaline-earth-metal fluoridation halogenide system fluorescent substance (Ba 1-x and 
M2+x) FX:yA (here) indicated by JP,55-12145,A. At least a kind of alkaline-earth-metal element chosen from the 
group which M2+ becomes from Mg, calcium, Sr, Zn, and Cd, 0<=x<=0.6 and y of at least a kind of halogen chosen 
from the group which X becomes from CI, Br, and I, a kind of trivalent metal element chosen from the group which 
A becomes from Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, and Er, and x are 0<=y<=0.2 at least Alkaline-earth-metal 
fluoridation halogenide system fluorescent substance SrFX:Z indicated by JP,2-276997,A (here) at least a kind of 
halogen and Z which are chosen from the group which X becomes from CI, Br, and I are Eu or Ce Europium 
activation compound halogen object system fluorescent substance BaFX-xNaX , :aEu2+ indicated by JP,59-56479,A 
(here) each X and X' is a kind of halogen chosen from the group which consists of CI, Br, and I at least, x is 0< 
x<=2, and a is 0< a<=0.2 MOXrxCe which is the cerium activation trivalent metal oxy-halogen object system 
fluorescent substance indicated by JP,5 8-69281, A (here) on the other hand, at least a kind of trivalent metal element 
and X which are chosen from the group which M becomes from Pr, Nd, Pm, Sm, Eu, Tb, Dy, Ho, Er, Tm, Yb, and 
Bi are of Br and the I - it is - both sides and x are 0< x<0.1 LnOX:xCe which is the cerium activation rare earth 
oxy-halogen object system fluorescent substance indicated by JP,60-101179,A and the 60-90288 official report 
(here) a kind of halogen chosen from a kind of rare earth elements chosen from the group which Ln becomes from 
Y, La, Gd, and Lu, and the group which X becomes from CI, Br, and I, and x [ at least ] are 0< x<=0.1 at least and 
europium activation compound halogen object system fluorescent substance MUFX-aMI X indicated by JP,59- 
75200,A - '-bMU X" - 2, cMm X m 3, and xA:yEu2+ (here) At least a kind of alkaline-earth-metal element chosen 
from the group which ME becomes from Ba, Sr, and calcium, MI At least a kind of alkali-metal element chosen 
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from the group which consists of Li, Na, K, Rb, and Cs, At least a kind of divalent-metal element chosen from the 
group which M ! II becomes from Be and Mg, Mm At least a kind of trivalent metal element chosen from the group 
which consists of aluminum, Ga, In, and Tl, At least a kind of halogen with which A is chosen for a kind of metallic 
oxide and X at least from the group which consists of CI, Br, and I, X 1 and X - "and X"' It is a kind of halogen 
chosen from the group which consists of F, CI, Br, and I at least, a 0<=a<=2 and b — 0<=b<=10 -2 and c are 
0<=c<=10-2, and it is a+b+c>=10-2, x is 0< x<=0.5, and y is 0< y<=0.2 It can be used preferably. 
[0019] 

[Embodiments of the Invention] Hereafter, based on an accompanying drawing, explanation is added in detail about 
the desirable embodiment of this invention. Drawing 1 is the abbreviation perspective diagram of the picture reader 
concerning the desirable embodiment of this invention. The picture reader is equipped with the 3rd laser excitation 
light source 3 which emits the 2nd laser excitation light source 2 which emits the laser beam of the wavelength of 
l,532nm of 1st laser excitation light source which emits a laser beam with a wavelength of 633nm, and a laser beam 
with a wavelength of 473nm in drawing 1 . Setting in this embodiment, for the 1st laser excitation light source 1, the 
2nd laser excitation light source 2 and the 3rd laser excitation light source 3 are second-harmonic generation 
(Second Harmonic Generation) by the helium-Ne laser light source. It is constituted by the element. When the laser 
beam 4 generated by the 1st laser excitation light source 1 passes a filter 5, the portion of the wavelength region 
corresponding to the wavelength region of the accelerated-phosphorescence light generated by the laser beam 4 with 
a wavelength of 633nm when an accumulative fluorescent substance sheet is excited is cut. furthermore, to the 
optical path of the laser beam 4 emitted from the 1st laser excitation light source 1 Penetrate light with a wavelength 
of 633nm and light with a dichroic mirror [ 1st / 6 ] which reflects light with a wavelength of 532nm, and a 
wavelength of 532nm or more is penetrated. The laser beam 4 which the 2nd dichroic mirror 7 which reflects light 
with a wavelength of 473nm is formed, was generated by the 1st laser excitation light source 1, and passed the filter 
5 The laser beam 4 which penetrated the 1st dichroic mirror 6 and the 2nd dichroic mirror 7, and was generated from 
the 2nd laser excitation light source 2 After being reflected by the 1st dichroic mirror 6 and changing the sense 90 
degrees, After being reflected by the 2nd dichroic mirror 7 and changing the sense 90 degrees, incidence of the laser 
beam 4 which penetrated the 2nd dichroic mirror 7 and was generated from the 3rd laser excitation light source 3 is 
carried out to a mirror 8, respectively. 

[0020] this operative condition - the picture reader applied like is constituted possible [ reading of radiation picture, 
autoradiography picture, radiation diffraction picture, or electron microscope picture of the photographic subject 
recorded on the accelerated-phosphorescence nature fluorescent substance layer prepared in the electrophoresis 
picture and accumulative fluorescent substance sheet of a fluorochrome which were recorded on the gel base 
material or the imprint base material ] The picture support unit 10 is constituted in drawing 1 by the imprint base 
material 12 on which the electrophoresis picture of the denatured DNA by which the indicator was carried out to the 
glass plate 1 1 with the fluorescent substance laid on it was recorded. The electrophoresis picture of the denatured 
DNA by which the indicator was carried out is recorded as follows on the imprint base material 12 by the . 
fluorochrome, for example. That is, by carrying out electrophoresis of two or more DNA fragments which contain 
first the DNA fragment which consists of the target gene on a gel support medium, separation expansion is carried 
out and it is denaturation (denaturation) by the alkali treatment. It carries out and is referred to as DNA of a single 
strand, subsequently, the well-known Southern-blotting method ~ this gel support medium and the imprint base 
material 12 - piling up - an imprint base material top some denatured DNA fragments [ at least ] — imprinting - 
warming - it fixes by processing and UV irradiation subsequently, the probe which carried out the indicator of 
DNA, the camplementary DNA, or RNA of three kinds of genes made into the purpose, and prepared it by the 
fluorochrome and the denatured DNA fragment on the imprint base material 12 - warming - high BURTTAIZU is 
carried out by processing - making -- formation (re-naturation) of DNA of a double strand Or an DNA-RNA joint 
object is formed. The fluorochrome which emits the fluorescence from which three kinds of wavelength differs in 
this example since it aims at three kinds of DNA is used, for example, they are Fluorescein and Rhodamine B. It 
reaches. Cy-5 It uses, the indicator of DNA, the camplementary DNA, or RNA of a gene made into the purpose is 
carried out, respectively, and a probe is prepared. Since the denatured DNA fragment on the imprint base material 
12 is being fixed at this time, only probe DNA, or Probe RNA and a camplementary-DNA fragment carries out high 
BURTTAIZU, and a fluorescent-labeling probe is captured. After an appropriate time, by flushing the probe which 
did not form a hybrid, on an imprint base material, only the DNA fragment which has the purpose gene forms in 
after an appropriate time DNA or RNA, and the hybrid to which fluorescent labeling was given, and fluorescent 
labeling is given with a suitable solution. In this way, the electrophoresis picture of the denatured DNA in which the 
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indicator was carried out to the obtained imprint base material 12 by the fluorochrome is recorded. 
[0021] Drawing 2 is the abbreviation perspective diagram of the accumulative fluorescent substance sheet unit 13. 
When reading the radiation picture or electron ray picture recorded on the accelerated-phosphorescence nature 
fluorescent substance layer formed in the accumulative fluorescent substance sheet, it replaces with the picture 
support unit 10, and the accumulative fluorescent substance sheet unit 13 is set. The accumulative fluorescent 
substance sheet 15 with which the accelerated-phosphorescence nature fluorescent substance layer 14 containing an 
accelerated-phosphorescence nature fluorescent substance was formed in one field, and the magnetic layer (not 
shown) was formed in the field of another side as the accumulative fluorescent substance sheet unit 13 was shown in 
drawing 2 , It consists of support plates 16, such as aluminum by which the rubber-like magnet sheet (not shown) 
was stuck on one field, and it adheres to the magnetic layer of the accumulative fluorescent substance sheet 15, and 
the magnet sheet of a support plate 16, and they are unified. In this embodiment, the positional information of the 
radioactive marker in the gene using for example, the Southern-blotting highness buri tie ZESHON method is 
recorded into the accelerated-phosphorescence nature fluorescent substance layer 14 formed in the accumulative 
fluorescent substance sheet 15. Positional information means various kinds of information acquired as one or the 
arbitrary combination of the information which consists of concentration of the radioactive marker in a radioactive 
marker [ in a sample ] or various kinds of information's, for example, the aggregate's of radioactive marker which 
exists in sample, centering on position of the aggregate existence position, and a configuration and its position, a 
distribution, etc. here. 

[0022] For example, accumulation record of the positional information of the radioactive marker in a sample is 
carried out as follows at the accelerated-phosphorescence nature fluorescent substance layer 14 of the accumulative 
fluorescent substance sheet 15. First, on a gel support medium, by performing electrophoresis, separation expansion 
is carried out, it denatures according to an alkali treatment (denaturation), and two or more DNA fragments 
containing the DNA fragment which consists of the target gene are set to DNA of a single strand, subsequently, the 
well-known Southern-blotting method - this gel support medium and imprint base materials, such as a 
nitrocellulose filter, - piling up an imprint base material top - some denatured DNA fragments [ at least ] 
imprinting - warming - it fixes by processing and UV irradiation subsequently, the probe prepared by carrying out 
the radioactive indicator of target DNA, camplementary DNA, or RNA of a gene etc. and the denatured DNA 
fragment on an imprint base material warming - high BURITAIZU is carried out by processing - making - 
formation (re-naturation) of DNA of a double strand Or an DNA-RNA joint object is formed. Since the denatured 
DNA fragment on an imprint base material is being fixed at this time, only probe DNA, or Probe RNA and a 
camplementary-DNA fragment carries out high BURITAIZU, and captures a radioactive indicator probe. After an 
appropriate time, by flushing the probe which did not form a hybrid, on an imprint base material, only the DNA 
fragment which has the purpose gene forms in after an appropriate time DNA or RNA, and the hybrid to which the 
radioactive indicator was given, and a radioactive indicator is given with a suitable solution. Then, by making it pile 
up each other's imprint base material and accumulative fluorescent substance sheet 15 which were dried fixed time, 
and performing exposure operation A part of radiation [ at least ] emitted from the radioactive marker on an imprint 
base material is absorbed by the accelerated-phosphorescence nature fluorescent substance layer 14 formed in the 
accumulative fluorescent substance sheet 15, and accumulation record of the positional information of the 
radioactive marker in a sample is carried out in the form of a picture at the accelerated-phosphorescence nature 
fluorescent substance layer 14. 

[0023] In the picture reader concerning this embodiment The picture support unit 10 and the accumulative 
fluorescent substance sheet unit 13 are maintained at a quiescent state, an abbreviation center section - a hole - by 
moving the optical head 19 equipped with the convex lens 18 which completes the mirror 17 and laser beam 4 in 
which 17a was formed on picture support It is constituted so that the whole surface of the accelerated- 
phosphorescence nature fluorescent substance layer 14 of the imprint base material 12 or the accumulative 
fluorescent substance sheet 15 may be scanned by the laser beam 4. It is reflected by the mirror 17, and the 
fluorescence from the imprint base material 12 or the accelerated-phosphorescence light from the accumulative 
fluorescent substance sheet 15 is constituted so that it may be detected by two photograph multi-pliers 20 and 21 
from which a sensitivity property differs. Drawing 3 is the abbreviation perspective diagram of a mirror 17. it is 
shown in drawing 3 -- as - a mirror 17 - almost -- a center section - a hole - 17a is formed The laser beam 4 
emitted from the 1st laser excitation light source 1, the 2nd laser excitation light source 2, and the 3rd laser 
excitation light source 3 can pass, the path which is hole 17a has as much as possible much fluorescence from the 
imprint base material 12, or accelerated-phosphorescence light from the accumulative fluorescent substance sheet 
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15, and it is set up so that it may be reflected. As shown in drawing 1 , the laser beam 4 reflected by the mirror 8 the 
optical head 19 - incidence -- carrying out ~ a center section — a hole — the hole of a mirror 17 with which 17a was 
formed ~ with a convex lens 18, after passing 17a It converges on the front face of the imprint base material 12 or 
the accumulative fluorescent substance sheet 15. A fluorochrome or an accelerated-phosphorescence nature 
fluorescent substance is excited, the fluorescence from the imprint base material 12 or the accelerated- 
phosphorescence light from the accumulative fluorescent substance sheet 15 It considers as an parallel light with a 
convex lens 18, and in the 1st laser excitation light source 1, the 2nd laser excitation light source 2, and the 3rd laser 
excitation light source 3, it is reflected in opposite direction by the mirror 17, and is led to the triangle pole mirror 22 
by it. It is reflected in the two directions by the triangle pole mirror 22, and fluorescence or accelerated- 
phosphorescence light is led to the 1st photograph multi-pliers 20 and the 2nd photograph multi-pliers 21. The 1st 
photograph multi-pliers 20 were activated with oxygen and caesium. K2CsSb The based vial potash matter is 
included. It is highly sensitive and wavelength (200nm or 650nm) of light can be detected, the 2nd photograph 
multi-pliers 21 it was activated with a small amount of caesium Na2KSb it is possible for the based multi-alkali 
matter to be included, and for it to be highly sensitive and to detect wavelength (200nm or 850nm) of light - it 
comes out Thus, by forming the photograph multi-pliers 20 and 21 which are two from which the wavelength of a 
light detectable with sufficient sensitivity differed, according to the wavelength of the light which should be 
detected, the electrical signal which the 1st photograph multi-pliers 20 or the 2nd photograph multi-pliers 21 
detected in photoelectricity, and generated can be alternatively incorporated as image data, and it becomes possible 
to raise the sensitivity of a picture reader. 

[0024] it is shown in drawing 1 - as - the front face of the 1st photograph multi-pliers 20 and the 2nd photograph 
multi-pliers 21 - respectively - the 1st filter - a member 23 and the 2nd filter - a member 24 arranges - having - 
**** „ the 1st filter - the member 23 is constituted by the disk equipped with the filters 23a, 23b, and 23c of three 
sheets which can be rotated Filter 23a is a filter used when exciting the fluorochrome contained in the imprint base 
material 12 using the 3rd laser excitation light source 3 and reading fluorescence, cuts light with a wavelength of 
473nm and has the property which penetrates light with wavelength longer than 473nm. When exciting the 
fluorochrome contained in the imprint base material 12 using the 2nd laser excitation light source 2 and reading 
fluorescence, according to the wavelength of the fluorescence emitted from a fluorochrome, filter 23b is a filter 
used, cuts light with a wavelength of 532nm and has the property which penetrates light with wavelength longer 
than 532nm. Furthermore, filter 23c is a filter used when exciting the accelerated-phosphorescence nature 
fluorescent substance contained in the accelerated-phosphorescence nature fluorescent substance layer 14 formed in 
the accumulative fluorescent substance sheet 15 using the 1st laser excitation light source 1 and reading the 
accelerated-phosphorescence light from the accumulative fluorescent substance sheet 15, penetrates only the light of 
the wavelength region of the accelerated-phosphorescence light which emits light from an accelerated- 
phosphorescence nature fluorescent substance, and has the property which cuts light with a wavelength of 633nm. 
the 2nd filter - the member 24 is constituted by the disk equipped with the filters 24a and 24b of two sheets which 
can be rotated Filter 24a excites the fluorochrome contained in the imprint base material 12 using the 1st laser 
excitation light source 1. It is the filter used when reading fluorescence, light with a wavelength of 633nm is cut, and 
it has the property which penetrates light with wavelength longer than 633nm. filter 24b When exciting the 
fluorochrome contained in the imprint base material 12 using the 2nd laser excitation light source 2 and reading 
fluorescence According to the wavelength of the fluorescence emitted from a fluorochrome, it is the filter used, and 
light with a wavelength of 532nm is cut and it has the property which penetrates light with wavelength longer than 
532nm. Therefore, the laser excitation light source which should be used for exciting a fluorochrome or an 
accelerated-phosphorescence nature fluorescent substance, The kind of fluorochrome and the kind of picture 
support, i.e., picture support, namely, in the accumulative fluorescent substance sheet 15 Or it becomes possible by 
responding for whether being the imprint base material 12 and a gel base material, and using alternatively the 
photograph multi-pliers 20 and 21 and Filters 23a, 23b, and 23c, and Filters 24a and 24b to detect only the light 
which should be detected with sufficient sensitivity, here -- the 1st filter ~ a member 23 and the 2nd filter - the 
member 24 is constituted by the 1st motor 25 and the 2nd motor 26 possible [ rotation ], respectively 
[0025] Drawing 4 is the abbreviation perspective diagram of the optical unit equipped with the optical head 19. As 
shown in drawing 4 , the optical unit 27 The substrate 29 which can move in the direction of vertical scanning 
shown by Y in drawing 4 by the motor 28 for vertical scanning, the drive rotation fixed to the output shaft 31 of the 
horizontal-scanning motor 30 fixed on the substrate 29, and the motor 30 for horizontal scanning » with a member 
32 follower rotation - a member 33 and drive rotation ~ a member 32 and follower rotation ~ with the wire 34 
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wound around the member 33 It has the optical head base 36 which can move to the main scanning direction shown 
by X in drawing 4 , and the optical head 19 fixed on the optical head base 36, the edge of a wire 34 being fixed and 
being guided by the guide rail 35. The rod 37 with which the screw thread was turned off is fixed to the output shaft 
(not shown) of the motor 28 for vertical scanning, and according to rotation of the motor 28 for vertical scanning, it 
is constituted so that a substrate 29 may be moved in the direction of vertical scanning, substrate top 29 — the 1st 
photograph multi-pliers 20, the 2nd photograph multi-pliers 21, and the 1st filter - a member 23 and the 2nd filter - 
a member 24, the 1st motor 25, and the 2nd motor 26 are being fixed, respectively 

[0026] In the picture reader of this embodiment, the light detected by the 1st photograph multi-pliers 20 or the 2nd 
photograph multi-pliers 21 in photoelectricity is changed into an electrical signal, and after being amplified by the 
electrical signal of predetermined level, it is inputted into A/D converter 39 by the amplifier 38 which has a 
predetermined amplification factor. In A/D converter 39, an electrical signal is a scale factor suitable for the signal 
range of fluctuation, is changed into a digital signal and inputted into a line buffer 40. If a line buffer 40 memorizes 
temporarily the image data for the scanning line of one line and the image data for the scanning line of one line is 
memorized as mentioned above, image data will be outputted to the transmission buffer 41 which has a bigger 
capacity than the capacity of a line buffer 40. Storage of the image data of a predetermined capacity constitutes the 
transmission buffer 41 so that image data may be outputted to an image processing system 42. The image data 
inputted into the image processing system 42 is memorized by the image data storage means (not shown), is read 
from an image data storage means, an image processing is performed if needed, and it is displayed as a visible image 
on display meanses, such as CRT (not shown), or is further analyzed by image-analysis equipment (not shown). 
[0027] As shown in drawing 1 , the picture reader concerning this embodiment furthermore, when reading the 
fluorescence picture which is equipped with the input means 44 which consists of a control unit 43, a keyboard, etc., 
and was recorded on the imprint base material 12 An operator inputs the kind of fluorochrome contained in the input 
means 44 at the imprint base material 12. When reading the radiation picture recorded on the accelerated- 
phosphorescence nature fluorescent substance layer 14 formed in the accumulative fluorescent substance sheet 15 
When picture support inputs into the input means 44 the purport which is an accumulative fluorescent substance 
sheet, an operator Automatically, while choosing the 1st laser excitation light source 1, the 2nd laser excitation light 
source 2, or the 3rd laser excitation light source 3, a control unit 43 Either of the filters 23a, 23b, 23c, 24a, and 24b 
is chosen, and it is constituted so that reading of a picture may be started. In drawing 1 , the case where the picture 
of the fluorochrome recorded on the imprint base material 12 is read is illustrated. The kind of fluorochrome is 
inputted into the input means 44 by the operator when reading the picture of a fluorochrome. a control unit 43 
According to the indication signal inputted into the input means 44, choose either the 1st photograph multi-pliers 20 
and the 2nd photograph multi-pliers 21, and either the 1st motor 25 and the 2nd motor 26 are driven. Either of the 
members 24 is rotated, the 1st filter - a member 23 and the 2nd filter - [ whether either of the filters 23a, 23b, and 
23c is located in the front face of the 1st photograph multi-pliers 20, and ] Or after carrying out whether either of the 
filters 24a and 24b is located in the front face of the 2nd photograph multi-pliers 21, either the 1st laser excitation 
light source 1, the 2nd laser excitation light source 2 and the 3rd laser excitation light source 3 are operated, the laser 
beam 4 which was emitted from either the 1st laser excitation light source 1, the 2nd laser excitation light source 2 
and the 3rd laser excitation light source 3, and was reflected by the mirror 8 - a center section - a hole - the hole of 
a mirror 17 with which 17a. was formed - 17a is passed and it is completed as the front face of the imprint base 
material 12 on a glass plate 1 1 by the convex lens 18 Consequently, the fluorochrome in the imprint base material 12 
is excited, and fluorescence is emitted. 

[0028] With a convex lens 18, after the fluorescence emitted from the fluorochrome in the imprint base material 12 
is made into an parallel light, in the 1st laser excitation light source 1, the 2nd laser excitation light source 2, and the 
3rd laser excitation light source 3, it is reflected in opposite direction, and incidence of it is carried out to the triangle 
pole mirror 22, and it is reflected in the two directions by the mirror 17. DNA of the gene made into the purpose in 
this embodiment at the imprint base material 12 is three kinds of fluorochromes. Fluorescein and Rhodamine B It 
reaches. Cy-5 An indicator is carried out and the fluorescence picture is recorded, respectively. When reading the 
fluorescence picture of DNA of the gene made into the purpose in which the indicator was carried out by Cy-5, 
Rhodamine B, and Fluorescein in this order, while inputting into the input means 44 the purport which performs 
reading of a fluorescence picture one by one, the kind of fluorochrome which should be read is inputted one by one. 
if this indication signal is inputted into the input means 44, a control unit 43 outputs a driving signal to the 2nd 
motor 26 according to an indication signal, and filter 24a is located in the front part of the light-receiving side of the 
2nd photograph multi-pliers 21 - as ~ the 2nd filter ~ after rotating a member 24, the 1st laser excitation light 
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source 1 is operated Consequently, from the 1st laser excitation light source 1, the laser beam 4 with a wavelength of 
633nm is emitted, dichroic mirrors 6 and 7 are penetrated, it is reflected by the mirror 8, and incidence of the laser 
beam 4 is carried out to the optical head 19. the laser beam 4 which carried out incidence to the optical head 19 - 
the hole of a mirror 17 ~ 17a passes and it is completed on the imprint base material 12 by the convex lens 18 In 
drawing 1 and drawing 4 , it is moved to the main scanning direction shown by X by the motor 30 for horizontal 
scanning, and since the optical head 19 is moved in the direction of vertical scanning in which the attached substrate 
29 is shown by Y in drawing 1 and drawing 4 by the motor 28 for vertical scanning, as for the optical head 19, the 
whole surface is scanned by the laser beam 4 with a wavelength of 633nm, as for the imprint base material 12. 
Consequently, it is contained in the imprint base material 12. Cy-5 It is excited and the fluorescence which has a 
peak in wavelength of 667nm is emitted. 

[0029] it is contained in the imprint base material 12 Cy-5 from -- the emitted fluorescence - a mirror 17 - 
therefore it is reflected, it is reflected in the two directions by the triangle pole mirror 22, and is detected by the 1st 
photograph multi-pliers 20 and the 2nd photograph multi-pliers 21 in photoelectricity A control unit 43 is a 
fluorochrome first at the input means 44. When the indication signal of a purport which reads the picture of Cy-5 is 
inputted, it is detected by the 2nd photograph multi-pliers 21 in photoelectricity, only the generated electrical signal 
is sent to a line buffer 40 through amplifier 38 and A/D converter 39, and the image data for one line is memorized 
by the line buffer 40. Storage of the image data for one line outputs image data to a transmission buffer 41 from a 
line buffer 40. In this way, Cy-5 From a transmission buffer 41, the image data obtained by detecting the 
fluorescence by which the from shell was carried out is outputted to an image processing system 42, and is displayed 
as a visible image on display meanses, such as CRT. The displayed picture and Cy-5 If needed, the image data 
which includes the picture of DNA by which the indicator was carried out and was generated as mentioned above is 
memorized by the image data storage means (not shown), or is analyzed by image-analysis equipment (not shown). 
[0030] When excitation by the 1st laser excitation light source 1 is completed, a control unit 43 While outputting a 
driving signal to the motor 28 for vertical scanning and returning a substrate 29 to the position of a basis So that a 
driving signal may be outputted to the 1st motor 25 and filter 23b may be located in the front part of the light- 
receiving side of the 1st photograph multi-pliers 20, after outputting a driving signal to the motor 30 for horizontal 
scanning and returning the optical head 19 to the position of a basis the 1st filter - a member 23 is rotated and the 
2nd laser excitation light source 2 is operated Consequently, the laser beam 4 with a wavelength of 532nm is emitted 
from the 2nd laser excitation light source 2, after it is reflected by the dichroic mirror 6 and a laser beam 4 penetrates 
a dichroic mirror 7, it is reflected by the mirror 8 and incidence of it is carried out to the optical head 19. the laser 
beam 4 which carried out incidence to the optical head 19 ~ the hole of a mirror 17 - 17a passes and it is completed 
on the imprint base material 12 by the convex lens 18 In drawing 1 and drawing 4 , it is moved to the main scanning 
direction shown by X by the motor 30 for horizontal scanning, and since the optical head 19 is moved in the 
direction of vertical scanning in which the attached substrate 29 is shown by Y in drawing 1 and drawing 4 by the 
motor 28 for vertical scanning, as for the optical head 19, the whole surface is scanned by the laser beam 4 with a 
wavelength of 532nm, as for the imprint base material 12. Consequently, it is contained in the imprint base material 
12. Rhodamine B is excited and the fluorescence which has a peak in wavelength of 605nm is emitted. 
[0031] It is the fluorochrome contained in the imprint base material 12. It depends mirror 17, is reflected, it is 
reflected in the two directions by the triangle pole mirror 22, and the fluorescence emitted from Rhodamine B is 
detected by the 1st photograph multi-pliers 20 and the 2nd photograph multi-pliers 21 in photoelectricity. A control 
unit 43 and Cy-5 When the indication signal of a purport which a fluorescence picture should read, and should be 
alike, then should read the fluorescence picture of Rhodamine B is inputted into the input means 44, it is detected by 
the 1st photograph multi-pliers 20 in photoelectricity, only the generated electrical signal is sent to a line buffer 40 
through amplifier 38 and A/D converter 39, and the image data for one line is memorized by the line buffer 40. 
Storage of the image data for one line outputs image data to a transmission buffer 41 from a line buffer 40. In this 
way, from a transmission buffer 41, the image data obtained by detecting the fluorescence emitted from Rhodamine 
B is outputted to an image processing system 42, and is displayed as a visible image on display meanses, such as 
CRT. If needed, the image data which includes the picture of DNA by which the indicator was carried out and was 
generated as mentioned above by the displayed picture and RhodamineB is memorized by the image data storage 
means (not shown), or is analyzed by image-analysis equipment (not shown). 

[0032] When excitation by the 2nd laser excitation light source 2 is completed, a control unit 43 While outputting a 
driving signal to the motor 28 for vertical scanning and returning a substrate 29 to the position of a basis So that a 
driving signal may be outputted to the 1st motor 25 and filter 23a may be located in the front part of the light- 
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receiving side of the 1st photograph multi-pliers 20, after outputting a driving signal to the motor 30 for horizontal 
scanning and returning the optical head 19 to the position of a basis the 1st filter — a member 23 is rotated and the 
3rd laser excitation light source 2 is operated Consequently, the laser beam 4 with a wavelength of 473nm is emitted 
from the 3rd laser excitation light source 3, after being reflected by the dichroic mirror 7, it is reflected by the mirror 
8 and incidence of the laser beam 4 is carried out to the optical head 19. the laser beam 4 which carried out 
incidence to the optical head 19 the hole of a mirror 17 17a passes and it is completed on the imprint base 
material 12 by the convex lens 18 In drawing 1 and drawing 4 , it is moved to the main scanning direction shown by 
X by the motor 30 for horizontal scanning, and since the optical head 19 is moved in the direction of vertical 
scanning in which the attached substrate 29 is shown by Y in drawing 1 and drawing 4 by the motor 28 for vertical 
scanning, the imprint base material 12 shines 4 to the laser beam 4 with a wavelength of 532nm, and as for the 
optical head 19, the whole surface is scanned. Consequently, it is contained in the imprint base material 12. 
Fluorescein is excited and the fluorescence which has a peak in wavelength of 530nm is emitted. In this 
embodiment, since the fluorochrome is excited using the 3rd laser excitation light source 3 which emits the laser 
beam 4 which has the wavelength of 473nm, as compared with the case where Light Emitting Diode is used, 
excitation luminous intensity can generate the fluorescence of the quantity of light large enough from a 
fluorochrome highly therefore. 

[0033] It is the fluorochrome contained in the imprint base material 12. It depends mirror 17, is reflected, it is 
reflected in the two directions by the triangle pole mirror 22, and the fluorescence emitted from Fluorescein is 
detected by the 1st photograph multi-pliers 20 and the 2nd photograph multi-pliers 21 in photoelectricity. Finally a 
control unit 43 is a fluorochrome at the input means 44. When the indication signal of a purport which reads the 
picture of Fluorescein is inputted, it is detected by the 1st photograph multi -pliers 20 in photoelectricity, only the 
generated electrical signal is sent to a line buffer 40 through amplifier 38 and A/D converter 39, and the image data 
for one line is memorized by the line buffer 40. Storage of the image data for one line outputs image data to a 
transmission buffer 41 from a line buffer 40. In this way, from a transmission buffer 41, the image data obtained by 
detecting the fluorescence emitted from Fluorescein is outputted to an image processing system 42, and is displayed 
as a visible image on display meanses, such as CRT. If needed, the image data which includes the picture of DNA 
by which the indicator was carried out and was generated as mentioned above by the displayed picture and 
Fluorescein is memorized by the image data storage means (not shown), or is analyzed by image-analysis equipment 
(not shown). 

[0034] On the other hand, a photographic subject's radiation picture recorded on the accelerated-phosphorescence 
nature fluorescent substance layer 14 formed in the accumulative fluorescent substance sheet 15, In case an 
autoradiography picture, a radiation diffraction picture, or an electron microscope picture is read It replaces with the 
picture support unit 10, and the accumulative fluorescent substance sheet unit 13 shown in drawing 2 is set in a 
picture reader, for example The accumulative fluorescent substance sheet 15 with which the accelerated- 
phosphorescence nature fluorescent substance layer 14 on which the positional information of the radioactive 
marker in the gene using the Southern-blotting highness buri tie ZESHON method is recorded was formed is 
scanned by the laser beam 4. Thus, from the accumulative fluorescent substance sheet 15 with which the picture of 
the positional information of the radioactive marker in a sample was recorded, when reading a radiation picture 
When picture support inputs into the input means 44 the purport which is the accumulative fluorescent substance 
sheet 15, an operator a control unit 43 a driving signal is outputted to the 1st motor 25, and filter 23c is located in the 
anterior part of the light-receiving side of the 1st photograph multi-pliers 20 - as ~ the 1st filter ~ after rotating a 
member 23, the 1st laser excitation light source 1 is operated Consequently, the laser beam 4 emitted from the 1st 
laser excitation light source 1 17a is passed, the hole formed in the mirror 17 of the optical head 19 -- with a convex 
lens 18 Converge on the front face of the accelerated-phosphorescence nature fluorescent substance layer 14 formed 
in the accumulative fluorescent substance sheet 15, and the front face of the accelerated-phosphorescence nature 
fluorescent substance layer 14 makes it be completely the same as that of the imprint base material 12. It is scanned 
by the laser beam 4 with a wavelength of 633nm, the accelerated-phosphorescence nature fluorescent substance 
contained in the accelerated-phosphorescence nature fluorescent substance layer 14 is excited by the laser beam 4, 
and accelerated-phosphorescence light is emitted from an accelerated-phosphorescence nature fluorescent substance. 
After accelerated-phosphorescence light is made into an parallel light by the convex lens 18, it is reflected by the 
mirror 17, and it is branched from the optical path from the laser excitation light source to the accumulative 
fluorescent substance sheet 15, is led to the triangle pole mirror 22, it is reflected in the two directions by the triangle 
pole mirror 22, and it is detected by the 1st photograph multi-pliers 20 and the 2nd photograph multi -pliers 21 in 
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photoelectricity. 

[0035] When the purport whose picture support is the accumulative fluorescent substance sheet 15 is inputted into 
the input means 44, a control unit 43 is detected by the 1st photograph multi-pliers 20 in photoelectricity, and sends 
only the generated electrical signal to a line buffer 40 throjugh amplifier 38 and A/D converter 39, and the image 
data for one line is memorized by the line buffer 40. Storage of the image data for one line outputs image data to a 
transmission buffer 41 from a line buffer 40. In this way, from a transmission buffer 41, the image data obtained by 
detecting the accelerated-phosphorescence light emitted from the accelerated-phosphorescence nature fluorescent 
substance contained in the accelerated-phosphorescence nature fluorescent substance layer 14 formed in the 
accumulative fluorescent substance sheet 15 is outputted to an image processing system 42, and is displayed as a 
visible image on display meanses, such as CRT. If needed, the image data which the displayed picture includes the 
picture of the positional information of the radioactive marker in a sample, and was generated as mentioned above is 
memorized by the image data storage means (not shown), or is analyzed by image-analysis equipment (not shown). 
According to this embodiment, the laser beam 4 from the 1st laser excitation light source 1, the 2nd laser excitation 
light source 2, and the 3rd laser excitation light source 3 17a is passed, the hole formed in the mirror 17 of the 
optical head 19 — with a convex lens 18 By being completed as the front face of the imprint base material 12 or the 
accelerated-phosphorescence nature fluorescent substance layer 14, and moving the optical head 19 in main 
scanning direction and the direction of vertical scanning The fluorescence or accelerated-phosphorescence light 
which scanned the front face of the imprint base material 12 or the accelerated-phosphorescence nature fluorescent 
substance layer 14 by the laser beam 4, and was emitted from the imprint base material 12 or the accelerated- 
phosphorescence nature fluorescent substance layer 14 by the mirror 17 In the 1st laser excitation light source 1, the 
2nd laser excitation light source 2, and the 3rd laser excitation light source 3, it reflected in opposite direction and 
the 1st photograph multi-pliers 20 and the 2nd photograph multi-pliers 21 have detected in photoelectricity. Even if 
it uses the second-harmonic generator child who can replace with Light Emitting Diode and can generate a strong 
high excitation light as the 2nd laser excitation light source 2 and the 3rd laser excitation light source 3, therefore, 
with easy structure While becoming possible to be able to scan the front face of the imprint base material 12 or the 
accelerated-phosphorescence nature fluorescent substance layer 14, and to raise detection sensitivity sharply by the 
laser beam 4 at high speed The 3rd laser excitation light source 3 which emits the 2nd laser excitation light source 2 
which emits the laser beam 4 of the wavelength of l,532nm of 1st laser excitation light source which emits the laser 
beam 4 with a wavelength of 633nm with one picture reader, and the laser beam 4 with a wavelength of 473nm is 
used. Since the fluorescence picture which excited the fluorochrome contained in the imprint base material 12, and 
was recorded on the imprint base material 12 is read The fluorochrome which can be excited by the laser beam 4 
with the fluorochrome which can be excited by the laser beam 4 with a wavelength of 633nm, a fluorochrome which 
can be excited by the laser beam 4 with a wavelength of 532nm, and a wavelength of 473nm is used. The indicator 
of the sample can be carried out and it becomes possible to raise the usefulness of a fluorescence detection system 
sharply. Furthermore, according to this embodiment, the both sides of the electrophoresis picture of DNA in which 
the indicator was carried out by the radioactive marker recorded on the accelerated-phosphorescence nature 
fluorescent substance layer 14 formed in the electrophoresis picture and the accumulative fluorescent substance 
sheet 15 of DNA in which the indicator was carried out by the fluorochrome recorded on the imprint base material 
12 can be read with one picture reader, and it is efficient. Moreover, since the fluorochrome efficiently designed by 
the argon laser possible [ excitation ] using the 3rd laser excitation light source 3 which emits the laser beam 4 of the 
wavelength of 473nm of lows from 488nm which is the wavelength of an argon laser is excited, by filter 23a, 
excitation light can be cut, and only fluorescence can be detected easily, therefore a S/N ratio improves, it is highly 
sensitive, and it becomes possible to read the picture of a fluorochrome or radiation. Moreover, since it has two 
photograph multi-pliers 20 and 21 which differ in the wavelength of a light detectable with sufficient sensitivity, it is 
highly sensitive and fluorescence and accelerated-phosphorescence light can be detected. Furthermore, by inputting 
the kind of fluorochrome into the input means 44 While the photograph multi-pliers suitable for detecting the 
fluorescence emitted from the fluorochrome among the 1st photograph multi -pliers 20 and the 2nd photograph 
multi-pliers 21 by the control unit 43 are chosen A member 24 rotates, the 1st filter - a member 23 or the 2nd filter - 
- The inside of Filters 23a, 23b, and 23c or Filters 24a and 24b, The filter suitable for detecting the fluorescence 
emitted from a fluorochrome is chosen. After being located by the front face of the 1st photograph multi-pliers 20 or 
the 2nd photograph multi -pliers 21 The inside of the 1st laser excitation light source 1, the 2nd laser excitation light 
source 2, and the 3rd laser excitation light source 3, The laser excitation light source suitable for exciting the 
fluorochrome which forms the fluorescence picture which should be read should be chosen, a laser beam 4 should be 
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emitted, and reading of a fluorescence picture should do. Or while being chosen by the control unit 43, the 1st 
photograph multi-pliers 20 which was suitable for the input means 44 detecting accelerated-phosphorescence light 
when picture support inputs the purport which is an accumulative fluorescent substance sheet a filter, after a member 
23 rotates and filter 23c is located by the front face of the, 1st photograph multi-pliers 20 The 1st laser excitation 
light source 1 suitable for exciting an accelerated-phosphorescence nature fluorescent substance operates. Since a 
laser beam 4 is emitted and reading of a radiation picture is made, when reading the radiation picture recorded on the 
accelerated-phosphorescence nature fluorescent substance layer 14 by which operation is very simple and was 
formed in the accumulative fluorescent substance sheet 15 The 2nd laser excitation light source 2 or the 3rd laser 
excitation light source 3 is operated accidentally. It becomes possible to make a possibility of making a part of 
energy of radiation accumulated in the accelerated-phosphorescence nature fluorescent substance layer 14 emitting, 
and saying a radiation picture that it becomes impossible for it to become difficult for it to be accurate and to read, 
or to completely read depending on the case cancel. 

[0036] the operative condition of a more than [ this invention ] ~ without being limited like, change various by 
within the limits of invention indicated by the claim is possible, and it cannot be overemphasized that it is that by 
which they are also included within the limits of this invention In the above-mentioned embodiment, the laser beam 
4 emitted from the 1st laser excitation light source 1, the 2nd laser excitation light source 2, and the 3rd laser 
excitation light source 3 17a is passed, the hole formed in the mirror 17 -- with a convex lens 18 The fluorescence or 
accelerated-phosphorescence light which was completed as the front face of the imprint base material 12 or the 
accelerated-phosphorescence nature fluorescent substance layer 14, and was emitted from the imprint base material 
12 or the accelerated-phosphorescence nature fluorescent substance layer 14 Although it is constituted so that it may 
be reflected in opposite direction by the mirror 17 in the 1st laser excitation light source 1, the 2nd laser excitation 
light source 2, and the 3rd laser excitation light source 3 and may be detected in photoelectricity by it a mirror 17 - 
a hole -- forming 17a ~ not necessarily ~ the need — not coming out — a hole ~ it replacing with 17a, and the 
coating section which makes a mirror 17 penetrate a laser beam 4 being prepared, or Or the portion to which it can 
penetrate a laser beam 4 to a mirror 17 that only the portion which a laser beam 4 should penetrate is made not to 
give total reflection coating to a mirror 17 etc. should just be formed. The triangle pole mirror 22 is used in the 
above-mentioned embodiment, moreover, fluorescence or accelerated-phosphorescence light It leads to the 1st 
photograph multi-pliers 20 and the 2nd photograph multi -pliers 21. a control unit 43 Although it is made to 
incorporate only one side as image data among the electrical signals generated by the 1st photograph multi -pliers 20 
and the 2nd photograph multi-pliers 21 In the 1st position which replaces with the triangle pole mirror 22 and leads 
fluorescence or accelerated-phosphorescence light to the 1st photograph multi-pliers 20, and the 2nd position led to 
the 2nd photograph multi-pliers 21 The wavelength of the fluorescence which should prepare and detect the mirror 
which can be located alternatively, and which can be rotated, According to the wavelength of accelerated- 
phosphorescence light, a control unit 43 rotates a mirror. You make it located in the 1st position ****** and 2nd 
position, fluorescence or accelerated-phosphorescence light It leads to the 1st photograph multi-pliers 20 or the 2nd 
photograph multi -pliers 21. When you may constitute so that the electrical signal which the 1st photograph multi- 
pliers 20 or the 2nd photograph multi-pliers 21 generated may be incorporated as image data, and constituted in this 
way The quantity of light of the fluorescence detected as compared with the case where the triangle pole mirror 22 is 
used, or accelerated-phosphorescence light serves as double precision, and is desirable. 

[0037] In the aforementioned embodiment, furthermore, the electrophoresis picture of the gene using the Southern- 
blotting highness buri tie ZESHON method Although explanation was added about the case where record on the 
accelerated-phosphorescence nature fluorescent substance layer 14 which recorded on the imprint base material 12 
according to the fluorescence detection system, and was formed in the accumulative fluorescent substance sheet 15 
according to the autoradiography system, and this is read in photoelectricity this invention, without being limited to 
reading of this picture for example Other pictures of the fluorescent substance recorded on the gel base material or 
the imprint base material by the fluorescence detection system, proteinic separation, identification, Or reading of the 
picture of the fluorescent substance for performing evaluation of molecular weight and a property etc., By the 
autoradiography picture and polyacrylamide gel electrophoresis which were recorded on the accelerated- 
phosphorescence nature fluorescent substance layer 14 which was generated by proteinic thin-layer chromatography 
(TLC) and formed in the accumulative fluorescent substance sheet 15 In order to perform evaluation of proteinic 
separation, identification or molecular weight, and a property etc. In order to study the path of the metabolism of the 
medication matter in the autoradiography picture and the mouse for an experiment which were recorded on the 
accelerated-phosphorescence nature fluorescent substance layer 14 formed in the accumulative fluorescent substance 
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sheet 15, absorption, and excretion, a state, etc. Reading of other autoradiography pictures recorded on the 
accelerated-phosphorescence nature fluorescent substance layer 14 formed in the accumulative fluorescent substance 
sheets 15, such as an autoradiography picture recorded on the accelerated-phosphorescence nature fluorescent 
substance layer 14 formed in the accumulative fluorescent substance sheet 15, is generated from the first using an 
electron microscope. Electron microscope pictures, such as a metal recorded on the accelerated-phosphorescence 
nature fluorescent substance layer 14 formed in the accumulative fluorescent substance sheet 15 or the electron ray 
transparency picture and electron-diffraction picture of a nonmetallic sample, and an organism organization, and a 
further It is widely applicable also to reading of the radiation diffraction picture recorded on the accelerated- 
phosphorescence nature fluorescent substance layer 14 formed in the accumulative fluorescent substance sheets 15, 
such as a metal or a nonmetallic sample. 

[0038] moreover, the aforementioned operative condition — although it set like and the picture reader is equipped 
with the 2nd laser excitation light source 2 which emits the laser beam 4 with a wavelength of 532nm - the 2nd 
laser excitation light source 2 - also ******(j n g) there is no need Furthermore, in the aforementioned 
embodiment, although it has the 1st laser excitation light source 1 which is the helium-Ne laser light source which 
emits the laser beam 4 which has the wavelength of 633nm, it may replace with a helium-Ne laser light source, and 
the semiconductor laser light source which emits the 635nm laser beam 4 may be used. In the aforementioned 
embodiment, the laser light source which emits a 633nm laser beam as the 1st laser excitation light source 1 
moreover, as the 2nd laser excitation light source 2 Although the laser light source which emits a 473nm laser beam 
for the laser light source which emits a 532nm laser beam as the 3rd laser excitation light source 3 is used, 
respectively The kind of the fluorochrome to excite or accelerated-phosphorescence nature fluorescent substance is 
embraced, as the 1st laser excitation light source 1 It can replace with the laser light source which emits a 633nm 
laser beam, and the laser light source which emits a 635nm laser beam can also be used, as the 2nd laser excitation 
light source 2 The laser light source which emits 470 or a 480nm laser beam for the laser light source which emits 
530 or a 540nm laser beam as the 3rd laser excitation light source 3 can also be used, respectively. 
[0039] Furthermore, by the 1st photograph multi-pliers 20, although the fluorescence which has a peak in 
wavelength of 605nm which is the 532nm laser beam 4, excited the fluorochrome in the above-mentioned 
embodiment, and was emitted from the fluorochrome is detected in photoelectricity The fluorescence emitted from 
the fluorochrome which can be excited by the 532nm laser beam 4 by the 1st photograph multi-pliers 20 When the 
peak of the wavelength of the fluorescence which did not need to detect in photoelectricity and was emitted from the 
fluorochrome which can be excited by the 532nm laser beam 4 is in a long wavelength side more It is desirable to 
make it detect in photoelectricity and to constitute such by the 2nd photograph multi -pliers 21. Furthermore, when 
reading the fluorescence picture recorded on the imprint base material 12 in the aforementioned embodiment When 
reading the radiation picture recorded on the accelerated-phosphorescence nature fluorescent substance layer formed 
in the accumulative fluorescent substance sheet 15 in the kind of fluorochrome The purport whose picture support is 
an accumulative fluorescent substance sheet by inputting into the input means 44, respectively Although it is 
automatically constituted by the control unit 43 so that the laser excitation light sources 1, 2, and 3, the 1st 
photograph multi-pliers 20 or the 2nd photograph multi-pliers 21, Filters 23a, 23b, and 23c, and Filters 24a and 24b 
may be chosen By inputting what indication signal, it is not limited to what it can be arbitrarily determined by the 
control unit 43 whether such automatic selection is performed, inputs the kind of fluorochrome, and inputs the 
purport whose picture support is an accumulative fluorescent substance sheet. 
[0040] 

[Effect of the Invention] It is an usable picture reader, and it has two or more excitation light sources which emit the 
excitation light from which wavelength differs according to this invention, and is highly sensitive for the 
radiodiagnosis system using the accumulative fluorescent substance sheet, an autoradiography system, the detection 
system by the electron microscope, and a radiation diffraction picture detection-system row to a fluorescence 
detection system with easy structure, and it becomes possible to offer the picture reader which can read a picture. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the us of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is the abbreviation perspective diagram of the picture reader concerning the desirable 
embodiment of this invention. 

[Drawing 2] Drawing 2 is the abbreviation perspective diagram of an accumulative fluorescent substance sheet unit. 
[Drawing 31 Drawing 3 is the abbreviation perspective diagram of a mirror. 
[Drawing 41 Drawing 4 is the abbreviation perspective diagram of an optical unit. 
[Description of Notations] 

1 1st Laser Excitation Light Source 

2 2nd Laser Excitation Light Source 

3 3rd Laser Excitation Light Source 

4 Laser Beam 

5 Light Filter 

6 1st Dichroic Mirror 

7 2nd Dichroic Mirror 

8 Mirror 

10 Picture Support Unit 

11 Glass Plate 

12 Imprint Base Material 

13 Accumulative Fluorescent Substance Sheet Unit 

14 Accelerated-Phosphorescence Nature Fluorescent Substance Layer 

15 Accumulative Fluorescent Substance Sheet 

16 Support Plate 

17 Mirror 

18 Convex Lens 

19 Optical Head 

20 1st Photograph Multi-Pliers 

21 2nd Photograph Multi-Pliers 

22 Triangle Pole Mirror 

23 1st Filter -Member 

24 2nd Filter - Member 

25 1st Motor 

26 2nd Motor 

27 Optical Unit 

28 Motor for Vertical Scanning 

29 Substrate 

30 Motor for Horizontal Scanning 

31 Output Shaft of Motor for Horizontal Scanning 

32 Drive Rotation — Member 

33 Follower Rotation — Member 

34 Wire 

35 Guide Rail \ 

36 Optical Head Base 
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gftftli. 4 7 0£V*L4 8 0nmOtt£«>U-ir36£ 
5W6fcft. a*ajK4»^»*^*lfc4 8 8nniJ:')t. 

*s*tca -f b L-c. at3iw>**ttai't*i ttfx-z , 

[0011] *fHH<oSi»lc#4 L^HififfiStfc^T 
tt. Mem 1 <0U— 1fBfi3iaB»4>»*fe<i4 U-if3K 

57 Btt. tttttlU§I»fBA«J:t^l7BtttBBttJ: 0 
*&»*»feBtf*i*B«*IEI»L3fe»^tt9t**t*tf 

mmytftis-hizx^xm&zti. miES2<ow- 

fl*. aBHMt«BfR*ffl»Lfcia«*:J: l 5fl!lfiSfiT 

fi^^EOgfifi, 530nm^L540n 
mO U— r^^r^t * £ 3 <0 U— rmSXM Srfii^ T V » 
h. *jra«S4>fcff*U^Ot!IMIMc*JV^TIi. fife 
£30^--7 i aie7tj!S* 1 'oSW-'c»iil)W'-ifBcJ; 0^ 
SESfiSBt&tifto^ 9Be*«<OB«3&ffl»Lfcffl«sK 
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mzitUf. 5 3 0&^L5 4 OnmOifcgO 

[0012] sMMUfcfeWC. ffiHMtOBft&ilttL' 
■cv^kii. «*^fcJ:oT««3iifc»Btf>B«i' 

7 0 n m&V> L 4 8 0 n m£>2fcg4)l<"— <k o Til 

size. s«saywR*fcAttt»*-6ii:w*6a 

4 7 0^OL4 8 0nmC0^c0U— Ifti 

i><0TJi'5:V\ 4 7 0&UL4 8 0nm<7)fegOU-f t 
fcJioTHS»riE£S3Kfe*i:L"ai. fcfcitf. Fluo 
rescein (C.I. No. 45350) , flfitsSd) T'^£ft£Fl 
uorescein-X , fgjt^(2) X'^ix.6 Y0Y0-1 , fijist 
(3) TOTO-1 , ffijt^(4) T'^SftS YO-PR 

o-i , ®m$(5) T»s*i*cy-3 (SiSffig) , fffiM 

(6) T^$fti>Nile Red, ai3B*(7) "CwSiliBCECF 
, Rhodamine 6G (C.I. No. 45160) , Acridine Orange 
(C.I. No. 46005) , SYBR Green (CjH 6 0S) , Quantum 
Red , R-Phycoerythrin, Red 613 , Red 670 , Fluor 
X , Fluorescein g^TS/'f K FAM , AttoPhos, B 

odipy phosphatidylcholine, SNAFL , Calciui Green 
, Fur a Red, Fluo 3, All Pro, NBD phosphoethanolami 



ne %}Hfi1&$L<im?hZktfX'$h. ttz. 

633nmS?t{±635nm<7)^tO^-if^c: 

£->xmmix. m®zm?>-®.htztbizmmtz>zt<r> 

T* *«3CfeWi. 6 33nm*fctt635nmOttjt 

<op— r tcj; r)®igsim%%i/t&mx'$>m$. t < fc, 

Bj£8*l*fctf>t1i*V\ 6 33nm*fctt6 3 5nm 

m^eou—fizx lommsimm&mt ixia, fc 

tia, 5*1(8) -C*«5*l4 Cy-5 (fifffiB) , Allphy 
cocyaninfc£#tf*U<flM1-*£fc#-C**. tffe 
(C *»»c*»ivc. BffiffittC, tMSfifcKfioB 
53 0nra^t54 0nm^IWl/ 
-t'ftKJ: oTSjig LT , B«fctt*tt4fc*>fc:ttflft- 
*££*>-C$*fi%&$tt, 5 3 0fcHL5 4 0nm*> 

$Lfk<Du-?iz*vmm*!mim%&mx'htii£. t< 

fc, PR^SflSfc^TttS:^. 530^L540nm 

«»fi<ow— wet oas^rtg^£3tfeigt i/ca. * 

txlf. fllS^(5) T'^$ftl> Cy-3 (9«fSiS> , Rh 
odamine 6G (C.I. No. 45160) , Rhodamine B (C.I. N 
o. 45170 ) , ffim&(9) X'^Ztlh Ethidium Bromide 
, flWrt<10)r*3i'l*Texas Red , flHWUDTS* 
Ztl& Propidium Iodide , ffimHa2)X'jjkZtll POP 
0-3 , Red613 , Red 670 , Carboxyrhodamine (R6G), R 
-Phycoerythrin , Quantum Red , JOE , HEX , Ethidiu 
m homodimer, Lissamine rhodamine B peptide tcififi 

mi<mt&zt#x'$z. 

[00 133 
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*SHFF1 0-3 1 34 




5t<2) 



[00 14] 
Ut2] 




T0T0-1 




YO-PRfH 



(7) 



&ffl¥l 0-3 1 34 



[00 15] 



Ut3] 



5t(5) 




Cy-3 



5C(6) 




[00 163 



Nile Red 

Ut4] 




[00 17] 
Ut5] 
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st<11) 




POPO-3 

mhtzibizmthztcox^im^mt ix 
m**)i>*-£yte>BX'titiimm% *> nx-btm x 

tt. iikiM. ¥Mm5 5-1214 5#4HBfcHK*S 

ixtzTiv* v±M&mwv^uyyimw$&m ( b a 

i-j.M 1 *, ) FX: yA (ulfc, M 2 *(2Mg» Ca, 
Sr. ZnfcJ:tfCd*fc*4SU:D»»l.44>*<l: 
t>-Sor;^'J±a^S7t^ XI2C 1 . Brfcjtf 
1 36»fe*6» X *)mitil^< t t-ScOAoyy, 
AteEu. Tb, Ce, Tm, Dy, Pr, Ho, N 
d. Yb&J:tfErfrt>%mj: r )m.imZ>'J?%<ti, 
-Wn3lB&KcX. xliO^xSO. 6. yliOsSy 
SO. 2T&6. ) . £BPF2-276 9 9 7#£«fc 

SrFX : Z (die. XliC 1 . B rfcitf I 
l.l¥J:0Sltfitl.^ : 5r<i:t>-a<OADy>', ZliEu 
2*:<iC e X'hh . ) . 4WHIB5 9-5647 9^&$8 
izm* $ fifc a.- n t ? AWjgS-&Aoy vft*9t%fr 
BaFX xNaX' :aEu J( Cit, Xfcitf 



X' mvfftt>, c l , BrtJitf ia»fc$r*l¥J: l ja 
tfixl.il'-=5r<ti-S<7)ADy>"Cj>0. x(iO<xS 
2. a(50<aS0. 2TJ>I>. ) , 19BTOB5 8-6 9 
2 8 1 ^HfcBBSSilfc-fe 'J J»iti£=m4M**i' 
AD**V*»aBt«5T*6MOX: xCe M 
tiPr. Nd. Pm. Sm. Eu. Tb. Dy, Ho, 
Er. Tm. YbUXX/B i frt>%m£ OSSlfftS^ 
fc<i:«>-««>=«£WG*. X<iBr*3j:tfI<00*> 
«)-**6VMl}505r. x<i. 0<x<0. IT* 
h. ) . &B3B36 0- 1 0 1 1 7 9^f8fcJ:t/P16 0 

- 9 0 2 8 8-94MR(cBB*S#ifc-fe V ?.MfiSft±»t 
#f^nyy*3Rat3K*T**LnOX : xCe (££ 
fc. LntiY, La. GdfcJtfLuiWifcSSJOH 
tfft*^<i:iHi*>*±»7C*. XliC I . Brfc 
«ttf I *»fc=5r*BJ: 9 jMJfill.iKK i>-m<0'\ay 
>\ xtt. 0<xS0. ) £1*811335 9 

- 7 5 2 0 0#&«tBBSSftfca-D t«> 
AnyyMS»M"FX' aM 1 X' • bM' 11 X 

• cM"i X'" 3 ■ xA: yEu" (ZZlZ* M 



(11) ¥fffl¥ 10-3134 



m. M 111 <JA 1 . Ga, I ntiXlfT 1 a^&SSM: 

k fcHIO&JSItfM^ XliCl. Brfcjjtflfrfcfr 

"fc^X'" liF.Cl, BriUtf I*>£>&3>f¥,}: 
0§ltfixl»^<i:t>-«<7)^ayyX'$>0, ali. 0 
gas£2, bJi, OgbSlO" 2 , cii. O^c^lO 
-*T\ *>o N a + b + csio-^0. xJi, 0<x 
£0. 5X\ ytt, 0<y^0. 2t'*>.i.. ) t>\ tfi 

[00 19] 

ifiMBJieaa k 5 3 2 n m^^u-^mm-^ 

2<Dl'—fmiBftM2i5£V : 4 7 3 nm<7)ifcgOV— f 

SBBKfctJWni. m^-^JaSBIHRlU;. He- 
NeU— WfcWcJO. *2«l/-fTaS3lfil[2*Jj:V 

»3*>u~ r®&itm3tt. mzxmt&& (second h 

annonic Generation) 3g?KJ:o"CflWc$;fVC»^&. $ 
1 *>U-1flBjB*« 1 lei 9fS£$fi£ U— f 3fc4 «. 
7-f;W^5lrjiii'tS^i:t«t , 9, 63 3nm^» 

•yh£ftl>. »l«P-flBBB*ffll*»4)»ti: 
4>*L* U— f *4 «di, 6 3 3 n m<9ifcK<9ft£ 

u4 -y^5 7-6fcJ:tf5 3 2nmtLhWjS^)3t$r3g 
3§U 47 3nm<7)m&yfcZmfr?Z>W,2<r)y4 ?u 

a, micoyjfoj *j?^y-sns.x}w.2<r>?M 

■y?$7-7$ri§jgU »2»l/- 
OfteSft/SU— f«4«. SU^^a^f-y^S? 

tfc, *2«/'f^Q'f«y^S9-7*ja5iL, SI30U 
-1fWSBe«3*»fe«4S*lfcP-1f3e4li. 82*)/ 
4?o-f ■y?$?-7fcJ:»)RM3*i. *?)|S]£a<90 

[00203 *mmmizfrfrmimx-mmmt. 

- h 5 7 < BflL Ua««a8fB«4fcJ4«^H 

^B*£ii^9»riSfc»JSS*i.T^*. Hllcfc^ 



«^B«*«E*S*u'yB§&8fla 2{ci-5Tfl|^ 
S*iTv>6. ffleft*fc£oT»i83iifc£ttDNA*> 
TOi&IliBflUi. fckitf. tfWioCLT, 
*12fcE»3ivO»*. ffcfcfc, 41*, BWk-f£ 
afifF*»^*6DNAKfr**tr«R«)DNABffr«:. 

»U 7;^U«H(CioTSett (denaturation) t 

r % -sWBtfjDNAk't*. <jnvt, »irfy-7' 
1 2fcfc*ft£*>#. «aea**±fc, £ttDNA»i# 

erF^DNAkfflMW^rDNAftfcUiRNA^ffiefe 
*T^LTHSLfcrn-7fc 65383* 1 2±«HE 
ttDNABffrkSr. jDiB«fflltJ:oT. i\W)94X 
Zit. Z*g|c7)DNA(7)^ (re-naturation) 
DNA ■ RNA*S^»0»«t*ii*5. iWMTIi. 
3ffiH<0DNA£BMkLTV^6tf>-C\ 3S&tf>&£?) 
iW:4ffieSJW*»3tfi«*Mv^T, fckitf. Flu 
orescein. Rhodamine B £J:tf Cy-5 £fflWt s %tl? 

(E¥*»*l 2±««ttDNA||fmilI£S*lT^*0 
T, To-7'DNA4^(iTn-7'RNAkfflffle<) : 5:D 

aa=sr»«rc, a^^H 

3d$*±T'«. Bfl«lfi?**t6DNAKfr«**«. 
SbHHI^ft^-SnfcDNAifcttRNAk/W -y 

h*»jsu. ffieMm^ns. ^ vx. &t>ti 
n AoTOjttbBfePie&<(*i* . 

[0021] H2tt. ««tt»3K*^- M=7 h 1 3 

^ttffittM n^ftStiSBflUb 6 v ^fcW^B 

T. h 1 3^-t-y 

WHttabC*^-hi^^ M3lt m2\,Z^tlZ>£ 

14*«JBj«$n. flfc&OBCBttfl (HSfrf) * ? ^fi£ 

A^t'^s^s 1 6 1 o , wm&m%#i'- h i 

5 <mm t Sd«R 1 6 y h 5/- h t 

M**^- h 1 5(c»jR8iife»J|ittflBWMi 1 4+fc 

*«E«S*i.T^i. III:. ^SlSfgkJi. Kfi+Cfi 



(12) 
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8tttgif&ft®?>i§;K. #^5rfc'a>£>&fttfl$B<0--ot>L 

[0022] tt*<nmmsmM<n®sxmt.* Jt 

*->£8$ft±T\ mSvfti&Srfcd&p i k t J: 9 . 
KKPHU TV^'JaateJOStt (denaturation) L 
T. -*«tf>DNAfc-f ft. <KWC. SflWy • 7" 

^S#«s±t. «ttDNABffro^«:<i: 

gWk^ftitS^DNAkffilgW&DNA&ft 
WiRNA«^ttM*«friro*ttfc:J: 9 MRU: 

ru-7fcf£¥;£ftft±<0£ttDNABlrfri:£. JniSM 
SKIS, 'vf7*'JMX$-fr. Z3M«DNA«M 
(re-naturation) £fcteDNA • RNAg^Offli 
3. <rcok#. «^S3**±««ttDNABrfr 
liEB££ixTV">ftc7)T\ 7o-7'DNAajt{i7n-7* 
RNAkfflWWrDNABrfr«»36*. vW 7^:5^ XL 

m&wm7v-y , mmtz. Lirhmz. m% 

tiDN ABrfro**. J^tttH8* J tf-5-£ft*:D N A 
SfcURN Afc^\>f 7V v K*»SU ftS*ttgf$* { tt 

*»6»ajS*ift*WKOil«Sr<kt-»* c . Wttfcflt* 
ttv- h- 1 5(3Bj£3*ifcn3ttfi%fMi 1 4fci»JK$ 

T\ B^ttSftttl 1 4 KSfflBftdiift . 

[0023] i&mmizfrfr&wmix-w.'omwizti 

^Ttt. ffiftfiflUL^.y h 1 0 t#Stt«3^^- Hi 
-•y M 3 t>»±#Bfc«fc*U «+*a5fcTLl 7 a** 
5 7- 1 7tS*l/U— £B<£fflft±£ 
(J»tetf ftflUVXl 8fe«;lfc*^? H 1 9*8» 
3tfft£fcfcJ:-jT. «E¥£ftttl 2&ft»(i«Wtt£ 
h 1 5on$ttfit£fM 1 4<7)£H#U— r# 
4fcJ:9JE5SS*iftJ:5fc:flMUttu flK^zfeftttl 2A> 

^ ft v^isattset* m 5 frt><7)m%% 

li. 5 5-1 7fcAiJRtt$il.T. !§g#t4<7)#l&ft2 
oO7^h-7;Uf-7-7-fT2 0. 2 ltiO^tiiSixft 
J:3fcfllJSS*i.TH6. H3U. 55-17«W9aH 
T'ftft. 03fcJ*§ftftJ:-5fc:. 55-1 7<OJiff+jfe 
SWCli. 7ajWRfi3ilTHft. ?L1 7a(Ogli. 



vm 3 coi^— rmssm 3 wife «r 364 # 

>ffi&*rfiST\ H£?£ftftl 2*»fc««3l£*ftnii»ltt 
98EKS'-M 5*fcO»£36&*-C*ftrt3t£< . £8* 
SfiftidCSSSftTV^ft. Blic^$fiftJ:?K:. 
5 5-8CJ:"5R»S<lfcU— f*4«. ft^yKl 
9 fc Alt L . «WMKC?L 1 7 a tfJB&S 5 5 - 1 7 

<wii7ataaiufctt. fluyxi8fcj:0. m& 

$J9t(tl 2j&»feW9bt»ftv^im«tt3btft^-h 1 5 

t, §9-i7Kj:->T. »i«>u— •ruexaRi. g 

f fc«k^3 WW— f iJig*llS3 b 

limUftlzBVttZtlX . Hfttt 5 5-22 fc^*>^ 
ft. flat*ftV^4«^3iai, =fttt5 9-2 2KJ:»)Z 

£rf%2<Dy*h-?)i'?-y7JT2ii l zmfrti&. mi 

<?>y*h-?>\sj-774T20li. wmi5£V-ti"JMz 
•fcotiSttfcSfi*: K 2 CsSb fcS-^<y?>f T;U^ 'Jtt® 
Sr^TfcO. 200nm^r^L6 5 0nm^^)3K 

J-TyJ T2 Hi. ^-ico^^Mzi 98Htfl:Siifc 
Na 2 KSb |C*^< -7lVf-7)Vt V 9 . 2 
0 0nm^r^L8 5 0 nmcOfe^tfO^SrJfJgi < . ftffi 
■fft^i:*^^t>WT-ft. iWiac, !SSJ:<.«iai 
•C$ft3t«0S**^ : 5ro7t2^7^ hv;|/^-7 - 7-fT 
2 0,21 Srfgttft i k C J: "3 » #<0tt5fc 
JStT. JBl«7*h'e/H-7'5-f T2 0ftftV^4»2 
07 * hv^f-r^-f T 2 1 a6«3K«Wfcttai LT4^L 

*mmfi-si£. mwiT-?tix. mmmzwo&tjz 
TOfifc&ft. 

[0024] Hlfc*S*i«J:d(c, ^1<07* hv/P 
f-77^T2 0fcJ:^2<7)7* h'7^7 , 7'fr2 1 
OffffiWi, *<i-eM. ^l<07>f;^gBtt2 3fcJ:t; 
m207-f^^3«2 4*>lia$iXT*3 , 3, 351<97-< 
;^«6B2 3tt» 3^C07-f^^23a. 23b. 23 

cmitz®m5im%nmz±^x®tf<.ztix^i. y 
o\s9 23z\&. m3<vu~ fmmxmzm^x. is 
wimwi 2t***itv»ft«jtfs«tiiaiBLT. 

SrKWRftktfcttfflSftft^-f/^T* 1 ). 473 n 

m^jfcfl^ftS^-ybU 473nmJ;>3t>^<0ft^ 
3£2:Sii1-ftttffSr^"LTV^ft. 7 -r/kJ^ 3 b«2. % 

2<T)v—*fwmm.2 zm^x . 1 2 1*4 

*iTv^ft9i*fe»*BiBL. SBK*i»WR«fc&t:. » 
*fi**»6fWr4»*ift3t3l6«ttfitl6t. ffiffl§^ft7 
4)V9X'h*). 532 nm<0&^<7)3K5:^-y b t. 5 3 
2 nmi 0 fc»fi«)fiO**iBS-J-ftttK** UTV» 

ft. zhtz. 7<^2 3cii, &i<du— rwa&M 



(13) 
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ttffitfMi 1 4(c-£4ftfcfl^«**£liKBl/C, # 

ffl$*i*7-f/k5'T-J>9, »^ttSt3l6«c*»^»*S*i* 
^£attJttta?&>** 3Sj§ 1 . 6 3 3 n m» 
3fc£;$-y h"f 6ttSC£WLTV^. »2*>7-oWIBf 
24Ji, 2»07<W2 4a, 2 4 b SrfllifcigiFT 
DWrn«KJ:OfllJSS*lTV^. 7^?24ali, ft 

7 < 9 , 6 3 3 n m^ftAoX^Xr h 

U 6 33nmJ:0ti*fiOfiV^i8i&t4fi!r^ 
l/tfcO, 7-f/U?2 4bli, ft2<^— ?B@%82 
iHHwe, «3S3a**l 2(c*4*iTV**fflKfe*£B 

3 2 n mC9i£fi<Dft£# -ybU 532nmJ;i3 

ffl*<0«B. t&fc*>. B«lfflfto I »*ttS**S'-b 
1 5*\ **V^i,'(E9*»*l 2WP3a«W»fc«> 
tT, 7* hv;H-7 , 7'<72(h 2 1*JiV7-f^ 
23a> 23b, 23c, 7-r/l^24a, 24b£jg 

»tr2 3*ij:wis2^7^^i»r24tt, *ivwu 

ft 1 2 5 Jrtfft 2 Ot-:? 2 6 fc J: 9 E$g*r 

[ 0 0 2 5 ] 04 li, •/ H 1 9 SrfiSx.^^- 

-•yh2 7li, SJ«B^-^2 8CioT, 04fcfc 
V»T Yt»S*i*BJjaE^CBWsW : SrfflR2 9 b , 
S«2 9±CHje§*ufc±jQFE-* 3 0 k , ±^2Effl 
3 0 WJli*tt3 1 tcS^$ tL^ilBKltHlSSePW 3 2 

t , ftnEieattr 3 3 1 , wum&m 3 2*> 

EME»»3 3£*ll]Sftfc'74'V^34 fc, 7^-3 
4*>«att s fiffi&5*U #4 HV-/l^3 5fcJ:9^ FS 
H4K*JV^TXT*$*l4±3t4*mtS»ll^r 
fg^^7 K6 3 6 1 , 3KT^v H£ 3 6±fcffl£«f 
*lfc**N-yK191:*lli"tH*. aijjg^ffl*-? 2 
8^>ai** (H5H*"f ) tcli, fctaWB^ifco* H3 
7#H£3*U MjfelE« ; E-^2 80ig(gfcLfc* t o 
T , S1R2 9 #H££frftlfc8»8ft.6 J: 5 fc«J*3fi 
TH*. S&±2 9fcUi, W107*h"7;H-r9-fT 
20, ft2<07* hV/H-r^ 72 1 , ftlf)7 -r^ 
*&tt23, ^2^7^;^aW2 4. llM-#2 
5, £2«>%-?2 6tf. <£*l-fft, HJ&&*VO*4. 
[0026] 4£d&B^BftR*fll 0 £aE<c£t vc 
«, mi<?>7*b-?JW-7y4T20£tzim2<?)7* 



btnrf-754 72 1 (CjoTftmWfctMlSSilfc* 

3 8tc«t-5T, BfS^U"^)1ISI,fi#(cflHiS#U: 
t*. A/DfflJW}3 9KA*8#i4. *«tt*i, A/ 
Dffl«»3 9lc*ivvc, «WWKcaLfc^*--^7 

4 0£A7J3*l*. 94 VW7T4 0UU j££Bl? 

±<DJ o K LT , j^lEtt 1 7 >f yfl-OBfcr-? 
SftSi, Bffir-^(±. 5-fyAy7r4 0W»*J: 
0 t> J: 0 *# ****** 7 7 r 4 1 fcrffiTJ § 

tih. &&<v7t4 ltt. J5r£«>g*tf>B«T-*# 
fSltSftSfc, B&r-?£, Bf»MB4 2lziii7] 
■*-*J:dK:«ll£S*lTH4. B««ragfi4 2CA7JS 
*ifcB«r-^«. B*r-*Ktt^& (Eitf) (c 

tiEtr, Bmsiia^'teSfi, crt m^?) tct' 
s. 

[ 0 0 2 7 J H 1 tc^SitS J: d (c. 
«BftBE»KOttSli. 3yhu-/l^7h 
4 3*Ji^->K-H'arif3&>4>=fir*7Jj#S4 4*flli 
TfcO, fe¥5^<*l 2WE»S<ifcflt3CB«*BWiJR 
!>fc#fcti, A7J#S4 4(i, 

*12fc*4iiTV^flbefa3IW)BSlfeA7Jl^ effitt 
^3K*^- h 1 5K»jfiS#lfcW^ttat3etMI 1 4 tdS 
*S#ifcft«i»B«&l«»W6 fc # Ktts ^l^-^ 
* ? , A73#S4 4t, Bi$ffitt##«14$ftttv-bT' 

3^, minu-vwasmi* %2<r>\y- 

1fBSJIfiB2. ft3<0l^— 9 t H|jBMSB3«)V%-m4*&8 
tR-tSfcfcttC, 7^/^23a. 23b, 23c, 2 
4 a, 2 4b<7Hvffia>SrgifRL'C, BA«>SEMR0& 

iSffim 2fciE«S#Lfc«*fi*«)B«*R«R««^ 
j&«ES*SiiTv^. S3efiX<0Ba»8EMR&«^t: 
{±, J: 0 , A73^S4 4 (cfiXfiSaaa 

^ATJStl. 3>hn-;Pi-.xh4 3fi, A77#S4 
4fcA*$itfc»*ffl-<Wctfe* t or. ftl07*hv 
/H-r^-f T2 0fcJ:r;ft2^7 * h-7;Uf-T7-f 72 
l<DVvf*ia>£>MiRU ftl^-^25ii«l:^ft2<7) 
J E-^2 6W^'«i4»tB»LT. mi<7)7<fri>m 
2 3fc«ktfft2c7>7 -f /U^SJtt 2 4<0Vvftl*>£Ete£ 
7<M23a. 23b, 2 3 c 05WfftA>£ft 1 
c?)7* hV^f-7*7^ 72 0WKrffltfiS§-ttS* J , 
SV^i, 7^^24a. 24bO^-fit^Srft2^7 

fti<7)U— fll^tjii, ft2^u-ifEbie3t®2fc«J: 
WB30U— «flffla*ffl[3fl5^r*i*»fcfH!IS**. ft 
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W.3<r>V-^mmM3<n^riXi}^h%^htl. $7 
-8(Cj:9Rlt3*ifcW-ir*4li. «f*»fc?Ll 7a 
!Wftfi$*ifc5?-l 74)7Ll 7afciBjiU fll/VX 
1 8 1 J: oT. #7^S 1 1 ±*>«a|&»* 1 2 a&B 

[0028] CSS*** 1 2 +<0ffl6fe*&»Mfce6fl 
S7-1 7tJ:0> IBl^-lfBieafiBl. ^2 

mmmzmzn. =aa$5-2 2t:A»LT. z 
arflKsstsfi*. xmimmiz&^xii. e^s^ft 

fe^ Fluorescein. Rhodamine B iiJzlf Cy-5 t«t-j 

t, **i-e*u mmzux. mm&mmztix^ 

h. Cy-5 » Rhodamine B . Fluorescein^ J: 9§wt£ 
flfcBWfc"***firW>DNA«>ffleB«fc, 

4 3l±„ giifCLt^ot, $20%-?2 6<cB 

r 2 1 nssBBnnauzwtthio m 

jSl*^. 6 33nm«Kfi»l/-" fj£4*%ti-fe*l. 
V— 7**414. ^^0^7^55-6. 7«rJ8iU 

5 7- 8 let ORWSfvC. *^-y H 1 9fcAS*-f 
*. 3t^'/Hl 9fe*JfLfcI/~ ff*4li, 5 5-1 
705?L1 7atf*Ij&U fll/>X18fcJ:->T. 
ftttl 2±fcJRJtlStfMi*. *3^-y H 1 9J4. £M 
£I8«-?3 0£J:!K 01fe<tt/04{CfcU-C. XT' 
*3ft4±jQE*l*Jfc8»;Sfu *fc. rfr^y H 1 9 

m.m-ft>titzmfo2 gom^m^^ 2 stu 0 . 

Hl£J:tfQI4lcfetvr. Y-C*Sft.6B^Kf|ft|lc» 
«3§Ea*Kl 2»4. 6 3 3 nmOftlQ 

2fc£**lTl*4 Cy-5 J»g$*rC. 6 

6 7 n m<0^tt-^2r^-rs®^*W^2>. 
[0029] 1 2 IC**fvC Cy-5 frt> 

s9-2 2(cj:oi:*i(ofc:R»sfir, m?>7*hv 

M-T 7 4 7 2 0 ft J: tf3S 2 cr> y * h 7;H-7*7 A 7 2 
h4 3!4» A**R4 4fc. Cy- 
ti. §S2<7>7*hv/H-7 , 7>f72 1 IcJ: OXffntctt 



A/D^S3 9 5r^-LT. 7-f ^< 7 7t 4 0K5S 
0. l7^f y^c0B»r-^* { 7-f WN'-y7 r 4 Otffi 

itsfi*. y#«mftF-*jWEtt3*i*i:. b 

(Rr-^tt. 5^WN*7 7T4 0*^jMft>'N'v7r4 1 
fcHJ*S*l*. LT. Cy-5 frh%&bixrz i mt* 

r4 1*>4>. B4MMU&iI4 2£a»]8*U CRT* If 
*>«smJ:fc. TOBBftfcLT. SHUtfi*. 

n^sflsa. cy-5 tioiassiifcDNAf)B«s* 

Six. &&OI4. BMIW^g (Hg^*) tioT. 

[ o o 3 o ] $ i ni<—?mm%M 1 C J: 4 rasa^T 

"f*!:, ayhn-;Pi-.yh4 3{4, gJ^Stffl^-^ 
2 8 (C|g»fi^$: tUt IX. m.2 9ii>t <0ffiS(cS 

■tl IX , -y H 1 9 Sr , It OfiBffclW»S*fe 
fit. »l«*-^2 5fcWWl^ai*LT. 7-f^ 
23b#, £1(^7* hv;U^T7-f 72 0 C0g3feffi<50 

iwwcfiar-riidK. mi^7^;i/^a5«2 3$riiiis 

S2C0k— tfJfflje3K®2*>/?> 5 3 2 nm^ifcgOU 
— f3t4*^A,fl, Wt4tt, ^>f^o>f-y^ = 
5-6£J:9R»S*u ^-f^o-f 7^S7-7ffl 
Lfctl, 5 7-8C«tORIt^iXT. 3K^ yK19tC 
AlttS. 3K^-y H 1 9fcA«LfcW— !T3e4«. 5 
7-1 70fLl 7a«jijiL. OkyXl8CJ:0, Ik 
^S^flJl 2±fc«JK8*fefl*. 7t^^-y Kl 9li. 
±3fe(Effl*-^3 0fcJ:-9-C. HlfcJ:lX|l4(cfeV^ 

•y H 1 9 jWRW*Mlfc»K2 gJiiJj&SEffl^E-^ 2 8 
Ki-JT. 01fc<ttXia4(Cfc^T, YT*S*l*mt 

2tt. 5 3 2 n 

mflttaoi'— 0**4 fc J: 0 . *O&ffl0%£3fl* . 
*««SS. te^^$f*l 2(C^ilTV^ Rhodamine B 
tfO&ZtlX . 605n mOftfifctr-? 

[003 1 ] K^^ft 1 2 t*4flTV»4ffiCfi*-C 
J>S Rhodamine B*»fefW4><TX:9Bt{i. S 7—1 7J: 
iXKMZti. Zfttt$7-2 2tJ:0~*-(6]CRM$ 
£l<07 J fhv;Uf-r7'f72 0fcJ:lf^2«7 
*hT;H-7 , 9-fT2 lfcioT, 3MWC«HJSit 
4 . 3 y h o-yl^JL^ -y h 4 3 14 , Cy-5 (Om^MiSiCO 
K^KOtwgSV^T, Rhodamine BC0^3eBC6S:K*K4 
A**R4 4fc. A**<ITV»* 
t»tt. &lC07*Y--?iU+?y<<720l l z£*)%Mm 
fcfcaSSJl. 4«S*lfc««fll^«)**, li@S38fc 
it/A/D^S3 9?-1>LT. 5-fyA v 7r4 0K 
jMO. 17-O-^Iif-?* 5 . 7-O-VN-./7T4 0 
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fc. B<Sr-^{±. 94 WN'-y7r4 0*^^flA'.y7 
7 4 1 tCtB^l^ixS. .1 3 LT. Rhodamine B0»6»£ 

li. JS»^7t4 1K, Bft*£BSil4 2£atfJ3 
*U CRT&fcV)f^#g±fc. "THiifRkLT, «S 
3*14. aSSilfcWWi. RhodamineBtioTlBI 
dJifcONAOBftS-frX/Cft 1 }. feLh<?)J;dlcbT4 
jSS*ifcBftr-*tt. «&RfcJ6tT. B«T-*Ett 
*S (HStf) fcEttSfu BffiMflfgS 

(EbS-W) W-jT. ffiftZixh. 

[ 0 0 3 2 ] 3? 2 *>P~ fUjjgfti® 2 fc J: 4Bfi*%7 

28fclHWl*frtBAU «f£2 9£ifccO{ififcffiffi 
SfUfcfcfcfc. ±jaEfflt-^3 0t=BIWl^tll* 
LT. ft^-yh*19£. fcfc«ttBfc»»Stffctt, 
»l» ; E-5'2 5fcWWi#*aj*L'C. 7-r/l^2 3 
a#. ffl 1 CD7 * H-7/H-T9 -f T 2 0 <7)S5KffiOfigP 

fcftg-fSidfc. »l<?57-i;^IBf2 3*liBES 

S3<0U-1flffle3K«3*>*>4 7 3 nm<OifeS<OU— f 
#4#»£Wu U— !T3K4tt. ^;o^7?S5- 
7fcJ:-9TR»tf*lfctt. S9-8fcJ: l 3RltS*lT, 
•/ K 1 9 ASfT S . 7K19 fcASt Lfc 
l/—f#4tt. 5 5-1 7<0?U 7a*5S3iU flP^ 
Xl8tJ:9, $s¥£ftttl 2±£lRm$it£>ft&. # 
^•yK19ii, ±*4«*-*3 0fcJ:->T. life 
J:tfH4fciHvc . XT*S'fl.6±3aESri«JtS*S 
it, 2*. 5t^-y K 1 9aWRff(t«ifcaHE2 9(iBl 
^*ffl ; e-^2 8tJ:o"C. HitiJ:tf04fc*svvc. 
YT*3*i*lB£*Mfc»Ii$*i4fc*>. 
12tt. 53 2nm«ftfi«V- f3t4fcJ:-oT9. * 
<0£ffijWQES*i6. -eofSH. »5£8*12fc** 
fVCUS Fluorescein#Ijg3*rC. 5 30nm<D$g 
(=e-^«r*t*9tJI6WW:^fLft. *jBMMIfc*$^ 
Tti. 4 7 3 n mO«j|£#-f h 9**4 Srlfc-fSS 
3^U-1fBjB#*3*fflVvc. fi#fi*£»iBLT^ 
SOT, LED£EVM>*§£fcJtLT. flfiffifcOSftXtf 
»<. U:0*-»T. +#fc*#^ft»<D&3fc£. 

[0033] 1 2 tz&ttiX»h9%&X? 

hh Fluorescein*^^: htltzltmt. 5 9-1 7 J: 
->TRttS*U Hfttt5 7-2 2t:J:-7-C-^r(filfcR*t 
£iiT. ^1<07* h-7;Uf-T5^r2 0t>J:t/®2<0 
7*b-7;H-7 , 9'TT2 lfc«fcoT. ftmWfc&aiSft 
S. 3Vho-/lOL^.yM3tt. A:*J#K4 4fc, ft 
ttfc. SftfeSTCfci. Fluorescein^7)BftS^lj^*JRI>i , 
3*VO>*i:*fcL *l«>7*h'?;l' 
f-r94 72 0fcJ:97fcmWfc&ai$iX. 
JUt#W**. ii«B*?3 8iiJ:tfA/D£fil3§3 9£:rt- 



LT. M>'A' 7 7t40(:I i ), 194>#?)BftT 
-*#9-f W<-y7r4 0fcEttS*i*. 194y#0 

BftT-?a<iegSftSi. w&T-m. 

7T40*»feiJHl^<-y7T4 lCSHASih.*. -3 L 
T. Fluorescelra6»4»»*fe*K:«**«iUJf*ii:fc: 
J: 9ft6;h.fcB«7*-*«. W<-y7r4 1*>£>. B 
««giiSB4 2fcSJi}j3fU CRT&fc'CD§l^#g± 

fc. ^rffiBmtL-r**^ft&. «*s*ufeM«tt» f 

luorescei nfcj: -o XWMZ tlfz D N A£>B{£ ££A,T*t$ 

0. JEUi<0J:5fc:UT4i«snfcB«T-^tt. ^fc 
JEtT. B«r-*Ett¥R (HiRtf-f ) fcieiiSit. 
*4Wi. BftHWriSS (BBHi-f ) fcioT. »0r$ 
ft*. 

[ 0 0 3 4 ] flrtr. g8tt£3fc# v- r- 1 5 fc»jftS*i 
fcWSttSBWMI 1 4 fcEfftShfct^ttattttttB 
ft. *-r-9i^97-rBft. ftttttls|ffBft*fc(* 

m^Sf^Bft£8!*JIXI>ig§fcJi. BftfifloL--y r- 1 
OfcfUT. 02fc^§ilS^«tt^3Kfr^-bi--y 
M34«. B«SWJR9«IBc-fe'y h3*U fcfci-tf. 

15#. U— v B ^4fcJ;oT^4§nS. COctafc. 

is^*oscWttmi^«wfiSffl^Bft* ? ieii$^ 
*«, Bftfflfr* { ^attm3feft^-hi 

5t-$>l.tSrA7J#S4 4fcA73-tSt. 3yhn-;U 
i--yb4 3{i. mi^t-^2 5C»IWi#taj*L 
T. 7^^230^ Sl<07*hv;l/f-r94T2 
0 «^S3feB«Hii^fcfl[Si-S J: 0 fc. fB 1 coy < )\>9® 
«2 3*0KS*fctt. »1«U— yiiBSfiSlSffift 
*K0^— 9 , HB8*Sl*»fe5W-4> 
nfel^-lT*4ti. F 1 9^5 9- 1 7fc^« 

*ftfc?Ll 7aftaiitT, flU>Xl8fc«tO. 
tt«7^v-h 1 5*c»lRS*tfe«^«Sl3KWIl 4<0 

^BfciR^^ix. w^ttaoetMii 4 e^s 

»ftl 2t*o^<|al«fcLT. 633nm(0^Ol^ 
— f 3fe4 fci -^-C^S^ilT . SS^ttm^ii 1 4 fc* 
^ixSJ^tt^^* 5 ^— T3t4 fc J: ->xm&ZtlX . 

yxiSfciOTfPflrfEfcSWia. S9-i7fcio 

5fcS&3K»*»fe4HKS*^#i"C=fta5 9-2 2fc^ 
jWi. Zft&S9-2 2fc£')Z;fr[6]fc£St2*l-C. JR 
l«7*h"7;H-7 , 9-f72 0*Jj:WB2O7*h , ?;W 
^-r94T2 lfc«tO, 3WWfc«iaj**l*. 
[00353 A73#S4 4 fc. Bftffl**^«tt^^ 

-/UJL^.<y h4 3(i. IS107* hv;kf-7*9-< 7*20 

fcj^TjfcttWfcfcassi'i, ^^n^m^fi^o* 
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*HS38iiJ:tfA/D3aiS39*tfLT» ?W 

^N'-y7r4 0tfaii$ixi.. 1 7^ VftfM&T-:? 
#tfi£Sft!>i:. Bfl^-^li, 7-fyA' 7 7T4 0A> 

jtftx- h 1 5 n#rtsiifc«*tta**! 1 4 izst 

Wi. BflUBflrSE (HSjH*rf) CJIr>T, fi?*r$*i 

2 *> u — f mmm 2tew%3<r> u— r mmm. 3 a> 

4>0>I/-ir3K4tt, HI 9<9$7-l 7CM 

3*ifcfl.l7afcjljiLT. Ol^Xl 8{ZX *). C9 
1 2$>!> V>tt8£tta%ftV 1 4 OUffifclRSiS 
*6*U 3K^>/ H 1 9^±^*^[6lfcJ:VliJ^i^|6l 

^tt&ftttif 1 4 <9fjffi£ . U—f 364 fci O^SEL, 
1 2 * S V Ki«$tt3ffiftl 1 4 frfcBtffc 
ft£&ftJ>l>Ui»^7fc£, $7-17£J:»,, SSlO 

T\ S2cO^-ifliS5t®2fcJ:^m3c7)U— *misat 
iI3i:Lt\ LEDfcfttT. »K*>*vMBWa#*£jS 

&JJt3IT\ U-1fjK4fcJ:*K JMK\ 1 2 

*>*> ^ii^tt^?^ 1 4 <mm*imi-& z t #x- 
&uafmz*mizft±$e&ztmmt%&tt 

fct. looB«S&WR'38BfcJ:*h 6 33nmco& 
Sc7)U-if3t4 2r%-r&m 1 *>U-1flWB3l« 1,53 
2 nm<0ifc&tf)P— Fft4 £f|-f 6Sg2tf)U~»fiJjgft 
B2& J:tf 4 7 3 nmO^cOl^— T3K4 Srlfe-f S^3 
*>U~ f OffiM 3 fcjflwt . K^^fttt 1 2 £-£2*1 
*at3Kfc*£BiBLT. «a?5»fla 2fci28SiifcS 
3tB^5r^K-3T^I.<OT\ 63 3nm(0»5«l/- 
■WK4 fc J: 0 ilg^Ifg^Ttfe* . 532n m<0&^) 
I/— 9**4 1 J: OBiBBrB«rat}efi**J iV4 7 3 nm 
0»ft0l/-lf3t4(cJ: 0HSWBM«3tfi«*ffl^ 

J8tt**(Hfc:iaiJ:S*&ii:a&f5rifit**. Sfefc. * 
&ttS«tt:J:*iti r . IE^d$*12fcEfi$nfc»*fe 

sic i o T^iss iifc d n a £om^»isBfiifc x iswm 

ttSfctftv- h 1 5 (aBAStifcflr^ttfittfMi 1 4 C 



§\Wl2)B&<7);K;£r£. -o^BftKWROiiaicAoT 

— !F<DifcgTJ>6 4 8 8 n ml 9 ffiV^4 7 3 n mOjfcg 
«0L — f#4 «W-*»3tf)l/— rBjB*»3 fcfflv* 
T. r^^vi^— ^fcJ: 0»WJcffliB«!rififclHH-S*i 
fc«Jtfi**BiBl/CO**>r. 7-*/W2 3a(Cj: 

ZktfX'%. LfaFoT, S/NJb&WLU 

<, 9t3l^*&v^iftSrt^B«*BW«4ii:*«r 

*2o*>7*hv;l^T?-f720, 2l£flttTH4 

**. §<ofcs A**R4 4fc. ffitfi3lW>WI«:A* 

thZtizX-oX. ayhn-;H=7 h4 3ti0, 
m 1 * h-7;Pf-7"7^ T2 0fcJ:tf§S2tf)7 * h7 

gytzmm-fzcoizm Lny*h ^M-rv a nmsi 

Ztii>kbi>tz* »i07^;^aW2 3*ftv^iJ|S2 

<07^;^a5*f2 4*<|lIK$<tT. 7^W2 3a. 2 
3b. 2 3c*I.Ui7-f;^2 4a. 24b«7)o*>, 

ffiefisib6»6«*6#i&«3C*aaj-f &«>icaLfc7 ^ 

/I'^jfiWStL. »ltfD7*hvrt^-r5-fr20&4 
V^4fS2«7* h'7^f-7 , 5'f 72 lOWffifcfflatS* 
Cixfmz. »l»P-m»B3fc«l. *2«w-ifIB 

jg3Kii 2 *> ir^m 3 <7) manfM s <r> a *> . iss^k 

*^*«3tB«t««LTV^fi3fcfi«*IliB^4»fc 
*iT, abCBBoKAWOiftSrSit, ^Sv^Ji, A7i¥ 

S44t, mmik&wm.m.foi'-hx'hh'gzx 
jitzztizx^x. immmtai-Koizmttzmi 

<nvaY^)V^TvA72Qif, ayhn-^a-vh 
4 3lcJ:0. aHRSfiftkkfct, 7 4^«»2 3*« 
Hie$ixT. 7>f/^2 3c*\ gli?)7^ hvnrf-T* 
5 >f T 2 0 afnBfcffiBStf&fifcttfc, S^1tm3t* 
SHfiH-SOfcaLfclB 1 n\s- J fffi&tM. l jWHB* 
W~ f*4*W?>iiT. ttaNRBflKOStMRO^ 

tt^3fe*x- h 1 5«§M:n^««i 1 4 
IEtt$tUbtttttlBa»R»n«2:«C ®2 

O U-lf HH83I6B 2 * & v 3 <0 u -if mmM 3 * 
^K^-ti:. ai^tt^3t«!Ji 1 4 +fcS»8*ifctt»«x 

[0036] feLhwSOBB»tlRj6Sii4i 

awc*j^rii. mi^u— (fiigjtasi. »2tf>w— f 
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fcU— f3t4li, S7-17tm$il^fLl7a2:a 
ilL. flUVXl 8£«fc^T, $E¥£ftftl 2fc£lM4 

1 2fc*vittB£tt££ffcl 1 Afrbfk&klXbS&tii 
hWiMRffli. 7^J:-3T. miWU— fB 

bms3 1 listiWfiKRSt^fn: . 

fl&J:3CaiJSSft."0**#, 55-1 7t?Ll 7 a£ 
JBfiS^l.^fcti^Lk^ti-C'SK. ?ll7afc:fU 

$7-1 7(c^Kftfa-r-fy^S:«fi$5rV%«};e 
S5-17tCP-1> , *4tajl^n8*«# 

fi, =«ftS5-2 2*J8VvC. flt3fc**Wi»$Jfc 

5-. §1107* ^/H-7 - 7-'r72 0i5j:l^2<97:r 
h^Pf-T^ 7 2 limZ. 3ybD-^7h4 

* V?)V+7y4 T2 1 tzX -yX&J&ZtltzmMi^co 
o*>. B«-r-*fcl/CK0&tfJ:5t:L 
-O^tf, Efltt5 5-2 2(CfW.T. 9Bt*6V^i» 

»l*)7*h'WH-7'5>f72 0(C*<iBl*> 
<Sm.t%2<nv a Yl)\rf-7y4 T2 ltm<%2 WSL 

»l«)fflB**V^«20flfllt:ttaiS*. 3*7fc£> 

V^2*>7*hv/H-T5-f72 1K*8\ Sltf>7 

* hv/l^7*5>f 72 0fc*V*«SI2tf>7:J- 
7472 ljB^Lfc««fi-tfcB«T-*fc 

14. =ftttS9-2 2fcfflV^*«^(CikLT, IftHJSii 
[00 3 7] $4>fc, negJtiBtte&Vvctt. iH'y 

!|&»ttl2fc£»U 4fc. ^-h5yW77^ 

fcfl^ttaaefWi 1 4 £££ l . ztizxmmizm&w. 

OR*]R'}fc:l8je;&*i4£J:$:<, fcfcitf. 9tX«t£B 

sftfcffiHWfwflwBtt^an^ii. roe. s>& 

ffaBftaKan 9*. SSKOfll? 07 Y7y-7< 
(TLC) fcJ:»>4*S*u WHttfitetft^-M 5(= 
»jS3*ifc»*tt9t*tMi 1 4 KWKfifc*- Vy : J 
*?y 7 -f BflL jK U T ? D /U7 5 H yA4B!l%IH£C 



.tot. sanest roe. i#tt 

*>fHBfr4r*«£$r3fc*>fc, #8ttt9t3l6*^-M 5 
fc#**;h.fc»Stifll*fMi 1 4 <ClE»3*lfc*- h 5 

fttt&ftfti'-h 1 5 <c»ftS*ifc»!«i!36ftJB 1 4 
fcffiftSiifc:*- b 5 7 < Hft& t'O^Stt® 

1 5c«i£s*ifcfl»ttabetM 1 4 ties 

Silfcffi*)*- h y 'J K?y 7 < BftOWMR 0 \t 1 1 

b 1 5fc»jSS*ifc»£e8btettl 1 4(dE»3*lfc£ 
JKfc t v^«RK»0«7flQS»Bft^7ttlll8f B 

**VM4#4JIRW«rif<^BIttSBI5*^-h 1 5J=» 
«S*u«Wtt«*«cl 1 4 (c|>ft3ftftHtttftl9*fB 
ft* fc'OSI^K 0 iz t> » afflf 6 £ k « . 
[0 0 38] ffir^8SfiflM«c*5^Ttt. Bft8E» 
BXO^fiti. 5 3 2 n mO»SOI/-f3K4 $r^-ri>m 
2Wl^-if@J®3Kig2S:fii^TV^*\ m2CDU—?Wi 
««S2tt*ferLfc«fi}K* ft fl:v». Sfelc, HiiaHiS® 
StiJV^TJi. 6 3 3 nm<0^2r^rtSU— T3t4 5r 
JW4 H e - N e WKSfCft *$ 1 ^V-ifBg* 
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